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The Editorial Board of the Monograph on the Chemistry of Penicillin 





HIS BRIEF SUMMARY IS A PRELIM- 

inary notice of findings secured up to the end of 

1945 in a collaborative effort of a large number 
American and British investigators working under the 
pices of the Office of Scientific Research and Develop- 
vent and the Medical Research Council. Full details 
‘| be published in the forthcoming penicillin mono- 
raph, together with an account of experiments not 
ferred to in this report. 
In the consideration of methods for increasing the 
mentative production of penicillin, it appeared that 
evields might be limited by the inability of the mold 
produce adequate amounts of essential intermediates. 
Biudies of the biochemistry of penicillin formation were 
Sdertaken in several laboratories to determine whether 
roducts from the chemical degradation of penicillin, 
ssible metabolic intermediates, or other similar sub- 
tances might be capable of stimulating the production 
f penicillin. These studies have been successful; by the 
dition of certain precursors to the fermentative media 
he yield of penicillin has been substantially increased. 
he method has also been found to be applicable to the 
mthesis of new penicillins, several of which have been 
btained in yields representing as much as 60-100 per 
ent of the total penicillin formed. A number have been 
lated in pure crystalline form. 
Studies carried out in the Northern Regional Research 
aboratories (5) indicated stimulation of penicillin pro- 
uction in surface cultures by phenylacetic acid. 
Kttempts to demonstrate an influence on the type of 
nicillin produced were not successful. The effect on 
ubmerged cultures was questionable, and the work was 
arried no further in the Peoria laboratory. 
Independently, investigators in the Glaxo Labora- 
ries (17) undertook experiments with the express 
tention of studying the biosynthesis of penicillin. The 
timulus for this effort was provided by a@ report from 
perial Chemical Industries (3) that two different 
trains of Penicillium notatum produced principally 
enzylpenicillin on a corn-steep medium, but principally 
-pentenylpenicillin on a synthetic medium. It was found 
hat a constituent of corn-steep protein, phenylalanine, 
0.25-1 per cent concentration, or a number of deam- 
ation or decarboxylation products of phenylalanine in 
maller concentrations, stimulated penicillin production 




























The monograph entitled The chemistry of penicillin, 
Ow in preparation under the supervision of the 
ational Academy of Sciences and the Office of Scien- 
fic Research and Development, is to be published by 
ne Princeton University Press. 
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in surface cultures. By means of chromatographic sep 
arations, the production of benzylpenicillin in a syn 
thetic medium in the presence of phenylacetamide by P. 
notatum was demonstrated under cultural conditions 
which, without the adjuvant, had previously given no 
indication of producing any highly active principle other 
than 2-pentenylpenicillin (4). 
TABLE 1 


REPRESENTATIVE COMPOUNDS EFFECTIVE AS BENZYLPENICILLIN 
PREcURSORS* 


Concen- 
Stimulation | tration Reported by 
(mg. %) | 
pL-Phenylalanine 1.82 250 Glaxo ({7 
Phenylacetic acid + 10 “ 47 
- 11 Lilly (7) 
Phenylacetamide 2.0 100 Glaxo (/7 
8-Phenylethylamine 2.0 50 “ 0g7 
N-Phenylacetyl-p1-valine 1.64 20 Lilly (8 
N-(2-Hydroxyethy])-pheny]- 1.57 14 - (se 
acetamide 
N-(2-Aminoethyl)-pheny! 1.56 14 
acetamide 
2-Aminoethy! phenylacetate 1.26 17 me ta 
(hydrochloride) 
N-Allylphenylacetamide 1.48 14 e453 
N-Methylphenylacetamide 1.04-1.73 10 Cutter 
1.53-1.83 25 Heyden 
N-Hydroxymethylphenylacet- 1.55 10 Abbott 
amide 
N-(2-Hydroxyethy])-7-pheny| 1.35 16 Lilly (/2 
butyramide 
8-Phenylbutylamine (sulfate 1.39-1.54 13-25 Heyden 


* «‘—”” indicates no stimulation in yield; ‘‘+” indicates positive stimu 


lation; the numbers under “‘Stimulation”’ represent the ratio: units in test 
container/units in control container. 


Among the American workers, the Upjohn Company 
(18) had reported testing the effects of several com- 
pounds, and the Lilly Research Laboratories (7) had 
initiated extensive studies on precursors. The Lilly 
studies led to the discovery of several groups of phenyl- 
acetyl derivatives that effective in increasing 
penicillin yields—in this case, with submerged cultures 
Table 1 lists a number of representative compounds 
found effective in the various laboratories. Considerable 
specificity was evident in the ability of the molds to 
utilize compounds. Although N-phenylacetyl-t-valine 
was an effective precursor, N-phenylacetyl-p-valine did 
not serve as a stimulant. Mixtures of phenylacetic acid 


were 


and DL-valine or phenaceturic acid and acetyl-pt-valine 
were ineffective. The group of phenylacetylated amino 
acids that proved to be stimulatory was found to be 
limited. 

It is of interest that the response of different strains to 
specific compounds varies. It has already been pointed 
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out that certain submerged-culture strains did not utilize 
phenylacetic acid. It is now recognized that the more 
recently discovered strains, Q-176 and X1612, respond to 
the addition of this compound. 

It is obvious that an increase in the yield of a bio- 
logical product upon addition of a given substance to a 
medium may be caused through other mechanisms than 
that of precursor action. For example, a stimulation of 
production may be due to utilization of a compound 
either as a vitamin or growth promoter, as a building 
block to be incorporated into mycelial growth, or to 
satisfy any one of several other types of metabolic 
requirements. To ascertain whether the stimulation in 
penicillin production was due to a direct utilization of 
the precursor, the Lilly workers suggested (8) that 
deuteriophenylacetyl-pDL-N™-valine! be added to a culture 
medium. By means of the deuterium analysis it was 
shown that 92.5 per cent of the resulting penicillin was 
derived from the precursor. In sharp contrast, the N¥ 
content was only 2.6 per cent of the value expected if the 
phenylacetylvaline had been utilized intact. Although it 
is apparent that the phenylacetyl moiety appeared in the 
penicillin, the role of the amide portion of the molecule 
remains undefined. N“-Phenylethylamine was also used 
as a precursor (2). There was a significant quantity of 
N+ in the penicillin produced, as judged from the penillic 
acid isolated from it. The quantity of N“ introduced was 
small, representing only 1.65 per cent of the amount that 
could have been introduced if the nitrogen of the phenyl- 
ethylamine were the sole source of one of the nitrogen 
atoms in the resulting penillic acid. 

In contrast to the effective incorporation of benzyl- 
penicillin precursors, no unequivocal utilization of pre- 
cursors for the natural aliphatic penicillins has been 
demonstrated. 

Arnstein, Catch, Cook, and Heilbron (2) used 
p-hydroxyphenylacetic acid in surface cultures. Although 
there was no increase in absolute yield, they were able to 
demonstrate that in place of the usual small proportion 
(about 5 per cent) of p-hydroxybenzylpenicillin, approxi- 
mately 35 per cent of this penicillin was produced in the 
presence of 0.05 per cent of p-hydroxyphenylacetic acid. 
The Lilly group presented evidence of the production of 
this penicillin by the use of N-(2-hydroxyethyl)-p- 
hydroxyphenylacetamide in submerged cultures. In lots 
prepared without precursor, no p-hydroxybenzylpenicillin 
was demonstrable. However, with the use of 0.025 per 
cent of the compound, an appreciable penicillin fraction 
was found which had solubility characteristics and a 
differential assay value comparable to authentic 


1The deuteriophenylacetic acid was furnished by David Rittenberg, of the 
College of Physicians and Surgeons, Columbia University. N-p1-Valine 
was prepared and transformed into deuteriophenylacetyl-N™-valine in 
the Lilly laboratories (//). The cultural work and preliminary purification 
were done at the Abbott Laboratories. Final purification and crystallization 
were effected by The Upjohn Company (/9). The isotopic determinations 
were performed by Dr. Rittenberg. 
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p-hydroxybenzylpenicillin. These results clearly og, 
the opportunity of controlling the Production 


p-hydroxybenzylpenicillin. 











TABLE 2 
New CrystaLuine Biosyntartic PEenicriums 
3 
aie Activity | £3, 
Penicillin formed Precursor used (U yen 3 3 
5 3 
1. Sodium p-methoxy-| N-(2-Hydroxyethyl)- |1, 510 0.82 
benzylpenicillin p-methoxyphenyl- 
acetamide 
3. = p-nitro- | N-p-Nitrophenyl- 1,700 (?) |0.86 
benzylpenicillian acetyl-pi-valine 
ie p-fluoro- N-(2-Hydroxyethyl)- |1, 650 0.89 
benzylpenicillin p-fluorophenyl- 
acetamide 
& «<* m-fluoro- | N-(2-Hydroxyethyl)- |2, 340 0.76 
benzylpenicillin m-fluorophenyl- 
acetamide 
o-fluoro- N-(2-Hydroxyethyl)- |1, 340 1.08 
benzylpenicillin o-fluorophenyl- 
acetamide 
as p-chloro- | N-p-Chlorophenyl- 2, 460 0.73 
benzylpenicillin acetyl-pi-valine 
Bai: Her p-bromo- | N-(y-~-Bromophen- [2,270 0.65 
benzylpenicillin ylbutyryl)-pL- 
valine 
ee p-iodoben- | N-(2-Hydroxyethyl)- |2, 800 (?) 0.67 
zylpenicillin p-iodophenylacet- 
amide 
9. “ 2-thiophene-| N-(2-Hydroxyethyl)- |1, 685 1,13 
methylpeni- 2-thiopheneacet- 
cillin amide 
Re phenoxy- | N-(2-Hydroxyethyl)- |1, 670 0.87 
methylpenicillin phenoxyacetamide 
ER p-tolyl- p-Tolylmercapto- 1, 285 (?) \0.83 
mercaptomethyl-| acetyl-p1-valine 
penicillin 

















The Lilly workers discovered also that derivatiy. 
various substituted acetic acids other than those whi 
occur in natural penicillins could act as Precursors, 
these led to new penicillins containing the acy] Portiog 
the precursor. In view of the marked specificity exhj}; 
















Lilly ( 


*The differential assay represents the ratio of activity 3. 

























































prec 
ned. 
penoxy 
bly i 
need, b 
a siD 
penoxy 
A lar. 
sted a 
eral | 
y pt 
mnicilli 
tisfact 
the 
at of t 

















zy |p 


ntome 
ppure | 
den 


j orpti 


nicilliz 









henylbi 
bstitut 









tilis/Staph. aureus, with that for benzylpenicillin defined as being 1.0. 


by most enzyme systems, the ability of the mold 
utilize a variety of precursors and incorporate porti 
of these structures into new penicillins could hardly i 
been predicted. The utilization of N-(p-tolylmerca 
acetyl)-pi-valine to form -tolylmercaptomethy!p: 


cillin may be cited as one of numerous examples 0! ! 
incorporation of a biologically-foreign substance int 


penicillin. 


In some cases addition of precursors to the cull 


medium caused an increase in production of penicl 


activity. Such stimulation may be interpreted as st" 
evidence for the utilization of the precursor. In 0 
cases no increase of total yield was experienced, and 
occasion a diminution of total yield was observed. $ 
absence of stimulation cannot be interpreted, hove 


as constituting proof that the mold fails to utiliz' 


precursor. It has been demonstrated in some cases ¥ 
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» precursor is utilized and the corresponding penicillin 
ned. For example, addition of N-(2-hydroxyethyl)- 
noxyacetamide to the culture medium did not appre- 
bly increase the total units of penicillin activity pro- 
reed, but a high percentage of the penicillin was isolated 
, single fraction which was shown to be the new 
noxymethylpenicillin. 

4 large number of compounds were prepared and 
«ted as possible precursors of new penicillins, and in 
eral cases the new penicillins were isolated in analyt- 
ily pure, crystalline form (Table 2). Each of the new 
nicilins listed, except numbers 2, 8, and 11, gave 
tsfactory analytical values and was further identified 
the ultraviolet absorption curve in comparison with 


m.t of the precursor used. The three exceptions, p-nitro- 


mzylpenicillin, p-iodobenzylpenicillin, and p-tolylmer- 
stomethylpenicillin, were obtained in a somewhat 
pure state, but the presence of these new penicillins 
demonstrated y examination of their ultraviolet 
sorption spectra. It will be noted that p-bromobenzyl- 
jicillin was isolated after the use of N-(y-p-bromo- 
henylbutyryl)-DL-valine. Examples of terminally pheny!- 
bstituted butyl and butyryl compounds that have been 
das benzylpenicillin precursors are given in Table 1. 
jsapparent that substituted butyric acid derivatives 
elective in a manner similar to the corresponding 
bstituted acetic acid derivatives. 
Attempts to find precursors. for the three-carbon 
giety or the penicillamine portion of the penicillin 
lecule have been unsuccessful. 
The following groups have participated in the joint 
ogram for the chemical study of penicillin and have 


contributed to various aspects of the precursor work: In 
Britain, British Drug Houses, Ltd.; Glaxo Laboratories, 
Ltd.; Imperial Chemical Industries, Ltd.; Imperial 
College of Science, London, Department of Organic 
Chemistry; and Oxford University, Department of 
Crystallography; in the United States, Abbott Labora- 
tories; U. S. Department of Agriculture, Northern 
Regional Research Laboratory; Cutter Laboratories; 
Heyden Chemical Corporation; Eli Lilly and Company; 
Merck and Co., Inc.; and The Upjohn Company. 
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rowth of Particles in Smokes and Clduds and 
the Production of Snow From Supercooled 
Clouds 


Irving Langmuir 
General Electric Company 


V. J. Schaefer introduced pellets of dry ice into clouds of 
percooled water droplets and produced enormous numbers of 
ute ice crystals which rapidly grew into snowflakes. B. 
bnnegut found that silver iodide vaporized into air can give 
iclei which induce the formation of snowflakes in supercooled 
buds helow —5° C, Account is given of the development of 
se ideas from studies made during the war of fundamental 
pects of: (1) gas mask filters; (2) smokes needed for screen- 
§ purposes; (3) the radio interference caused by the electric 
aging of aircraft flying through snow; and (4) the icing of 
craft when flying through supercooled clouds. A theory of 
growth of particles in aerosols has served as a guide in these 
lous researches. The experiments in progress during the 
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last year on the artificial production of rain and snow, now 
Project Cirrus with the Signal Corps and the Navy, have 
led to many interesting results which are described and ex- 
plained. The generation and wartime use of screening smokes 
and the effects produced by the seeding of stratus and cumu- 
lus clouds are illustrated. A preliminary account of the flight 
tests over the recent hurricane of October 10-15 is given. 


Physical Families of Curves 
Edward Kasner 
Columbia University 


In any field of force the most important curves are the tra- 
jectories (paths of possible motion). Thus, for the Newtonian 
field we have the planetary orbits, the conic sections of Kepler. 
Another important physical family is formed by the general- 
ized catenaries, forms of equilibrium of a suspended chain. 
Other physical families in the field are brachistochrones and 
velocity curves. 


505 








Analogues and differences between these families are ex- 
plored. The number of parameters (degrees of freedom) 
is always the same (three for the plane, five for space). The 
focal locus is always circular, but the position of the focal 
circle varies. The locus of the centers of all the circles is found. 
The fundamental theorem about starting from rest (ratio of 
curvatures is one-third) is generalized. 


Relativistic Wave Equations 
Eugene P. Wigner 
Princeton University 


Recent work by Gelfand and Newmark (J. Phys. USSR, 
1946, 10, 93: cf. also V. Bargmann. Ann. Math., 1947, 48, 
568) and of L. Garding (personal communication) has estab- 
lished that infinitesimal operators in the usual sense can be 
defined also for representations of open groups. The represen- 
tations of the inhomogeneous Lorentz group which have been 
obtained previously (Ann. Math., 1939, 40, 149) by the con- 
sideration of finite transformations must also be obtainable, 
therefore, by considering the infinitesimal operators. 

The most important combinations of infinitesimal operators 
which commute with all infinitesimal operators are » = p, 
—pi-p- p; andy = w,; +w, + Ww; — Wj, where w; = 
Masp; + Map2 + Maps, etc., and the p and M are the in- 
finitesimal operators of displacement and of space-time rota- 
tions, respectively. Both » and » assume a definite numerical 
value in an irreducible representation. If » > 0, one is led, as is 
well known, to the linear manifolds of the particles with finite 
mass and spins 0, $, 1, . . . etc. If, however, » = 0, the remain- 
ing v alone does not permit characterization of the linear mani- 
folds. In particular, from » = 0,» = 0, the vanishing of all 6 
expressions PjWk—pxW; follows, and this makes it possible 
to define a scalar s by stipulating that wj + isp; vanish also. 
This discussion shows that, in some cases, the consideration 
of the finite operators affords a more powerful tool for the 
determination of the irreducible representations than the use 
of the infinitesimal operators only. 

The manifolds with » = 0,» = 
acterize particles with zero rest mass and spins s = 0, 3, 1,... 
etc. Manifolds which were not discussed before are obtained 
by setting u zero but keeping » finite. These manifolds can be 
characterized by the equations 


0 are well known to char- 


(pi — Pi — P2 — Pav = 0 (1) 

(Epi + &pe + &ps — Hpa)y = O (2) 

(£,2 + £2 + &2 — &2— ly = 0 (3) 
. ? 

= — (4) 


2 2 
+ pr+ pat —iz}y=0. 
(0 £1 . Ok: " d£; " Ok, )y 


The y can be thought of as depending on the 8 variables x, 
Xo, Xz, Xs, £1, £2, £5, &. The p then must be replaced by the corre- 
sponding @/dx. The infinitesimal operators of space-time 
rotations assume the form My. = x;0/Ax2 — x20/0x, + £0/0£2 
— £0/0£,, etc. The first two terms of the M do not give any 
contribution to the w. As a result, when calculating v, one 


obtains 
Lmia2e —L(MinMer + MeMix)PiPe; 


V = 
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where the mz = £,0/0f — §0/0&, etc. commute with 4 
The first sum vanishes because of (1); the second | 
evaluated by means of (2), (3), (4) to be equal to ‘ 
shows that the above set of equations actually correspo 
the case wu = 0,» = =?. : 








Solar Activity as the Origin of Cosmic p, 
Donald H. Menzel and Winfield W. Salisbury 
Harvard University 
(Introduced by Harlow Shapley) 


Magnetic fields of sunspots may exhibit random flucty, 


of the order of from 1 to 30 gauss. These variations ame" sf 





sociated with the gustiness and turbulence of the soj,fammsia"’ 
mosphere. As one consequence of these fluctuations, th: fi den 
will emit radio noise the frequencies of which range from 
haps 2 cycles/minute to 1,000 cycles/second. Because oj 
long wave lengths, the radiation can escape from the se 
especially in regions where magnetic fields reduce the con, ) per 
tivity. The energy also can penetrate the ionosphere (fi 
earth. Observations made with a loop antenna and y ease | 
frequency amplifier indicate that oscillations of this tyy 
occur on the earth’s surface. : = 
: at n 1936 
Magnetic fields limit the energy that a charged »; ing @ 
can assume, the light electrons being more inhibited thay fe 
heavier ions. In space, within a few million miles of the ex ae 
heavier ions may attain energies as great as 10" volts im dS 
suggested that cosmic rays result from such action. (0 dt : 
ray showers are explained as arising from a local cloud 
ions and not as secondaries from a single particle. The neut ey 
component comes. from the splitting of heavier atoms | “ = 
neutron-proton constituents as they encounter the ear we 
atmosphere. . 
The theory outlined above makes cosmic rays a local ) an | 
nomenon. The radio waves responsible for the cosmic alm - 
also produce other effects. They cause appreciable heating ee 


the solar atmosphere and lead to the million-degree temp 


ture of the solar corona. The emission exerts a cooling act _ 
on sunspots. The light of the night sky and aurora bore epee 
are electrodeless discharges in the electric field of the m s, the 
tion. Other effects include certain types of ionospherc iy 
lains 





turbances and the existence of a potential gradient in| 








earth’s ajmosphere. trical 
been 

Initial Performance of a 32-Mev Proton Lincgistc b 
Accelerator metal 





Equati 


Luis W. Alvarez, Hugh Bradner, Hayden Gord ted b 


Lauriston C. Marshall, Frank Oppenheimer, Wol! 


gang K. H. Panofsky, Chaim Richman, Robert Ser Hi!) i 
ber, Clarence Turner, and John R. Woodyard ivatio 

Radiation Laboratory, University of California, Berkel 

A beam of 32-Mev protons has been produced by the 
celerator. Four-Mev protons from a Van de Graafl gence, AF 
are injected into a resonant cavity operating at abou! e, is j 
megacycles and driven by 23 oscillators delivering 4 total fMlume ¢ 
1.5 megawatts peak power. The beam is phase stable aliMus, in 
focused radially by the action of grids of tungsten @iiRrease | 
Absorption measurements show the beam to have an ¢Giess pe: 
of 32 + .5 Mev, in agreement with that predicted from Gitortior 
mechanical design. This work was done under the auspic polving 
the U.S. Atomic Energy Commission. deess., * 
SCIENCE, November 28, "RRIENC 


ite with allie Creep and Plastic Flow of Solid Materials 
second ¢; 
al to m 
Correspon 






Henry Eyring 
University of Utah 

















































bresses applied to solids cause elastic deformations accom- 
‘od by plastic flow. The latter may be permanent or may 
pear after the stress is removed. Maxwell long ago for- 
od such an analysis by writing 


Mic Ra 


alisbury 


ds 1 df _ 1 F 1) 
| + EE ly. be 
ee <-: 
N fluctu; ; . 
3 Les, {, t, G, » are the strains, stress, time, Hooke’s law 
the aa tant, and viscosity, respectively. The supposed linear 
ar 
, i o-e 
1ons, the MME dence of rate of strain, —, on the stress, f, is not true. 
1g¢ from dt 
eCAuse of . : Nee . 
‘ ; incertain steels increasing —- by 1,000-fold only requires 
‘om the r dt 
> the cong ) per cent increase in f, and in certain textile fibers an 
phere of i — ds : ; 
and a_umeease i by 25-fold only requires a change in f of 16 
this type my 
» 1936 the author showed that if plastic flow is recognized 
sed peril ing a relaxation process, it must obey the statistical laws 
“ than racterizing chemical reactions, and equation (1) becomes 
of the eat 
my Its ds 1 df kT AF* fy fon 
vert. | —-=— fit, = e— —e — -*}. (2) 
on. Comm Gt Gdt =| hh sokT {kT kT 
‘al clou , P ; ; 
rh . re, r is dimensionless, and for tension becomes the ratio 
€ neut : — : 
at “Bie increase in length for each individual relaxation event 
aloms | . ° ° ° ° 
th ided by the distance between relaxing regions in the direc- 
€ earl fs - ° ° 
of extension; the bracketed expression is the usual ex- 
, ssion for a rate of reaction; f is the applied force per unit 
1 local 9 sa : 
osmie le and, when multiplied by the volume V;, gives the work 
SMIC 7 ° . . 
hearnelmmee on the relaxing unit as it passes from the normal to the 
° a ivated state; fy, is the extra work a unit reversing the relaxa- 
ling a must do against the applied force. When fy, and fy, are 
iy _:!| compared with kT, equation (2) reduces to (1). In other 
} s 
the raif&es, the exponential dependence of dt on f quantitatively 
pheric | ' 
ont iy (pans the previously observed nonlinearity. For a sym- 
trical potential barrier, V; = V2. This relaxation theory 
been found extremely useful in explaining the observed 
n Linefmstic behavior of textiles, rubber, metals, and inorganic 


metals. Some of these results are shown. 
Fquation (2) provides an explanation for some results re- 


Gorde , 
Wold by Bridgman in which large hydrostatic pressures 
rt Ser Mmmeatly increase breaking strengths. Thus, the free energy of 
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vation, AF*, for any rate process can be written as 
: * “Aw 
AF* = AF) + pav. 


te, AF, , which is the free energy of activation at zero pres- 
¢, ls increased by the pressure multiplied into the mean 
lume of the hole, AV, required to permit the flow process. 
us, in (2), if AV is about the size of Vs, it is clear that any 
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tease in pressure will cause a corresponding increase in the 
" entWeess per unit area, f, necessary to maintain a given rate of 
{rom “Bap rtion. Pressure, by selectively slowing down the processes 
isp\CSMolving the larger holes, AV, changes the nature of the flow 

ess. The effect of pressure in increasing breaking strength 
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in particular is due to the slowing down of the individual rate 
processes involved in breaking. 

So far as we are now able to see, all deformation problems 
are interpretable in terms of the individual relaxation processes 
which have been briefly sketched. 


Viscosity, Sedimentation, and Diffusion of 
Polymers in Solution 


P. Debye and Arthur M. Bueche 
Cornell University 


Staudinger suggested that the intrinsic viscosity of a 
polymer solution should be proportional to the molecular 
weight of the polymer molecule. In the course of time it has 
been shown that a rule stating proportionality with another 
power of the molecular weight (usually between 1 and }) 
represents the experimental facts much better. A similar be- 
havior is found for the sedimentation and diffusion constants. 

It seems important to investigate whether such relations are 
more than convenient interpolation formulae and, if it should 
turn out that they are not, to find which relations should be 
substituted. If such more fundamental relations can be found, 
it remains to be seen in which sense the customary power 
relations can be considered as an approximation and what the 
significance is of the numerical constants, entering in such 
relations, in terms of the molecular structure of the polymer 
molecule. 

The polymer molecule is represented as a pear! string, with 
beads representing the monomer and freedom of motion of its 
links representing the more or less restricted freedom of rota- 
tion of the chemical bonds around each other. Such a mode! 
leads to Staudinger’s original rule, provided it is assumed that 
the disturbance of the general flow in the liquid due to each 
bead dies out so rapidly with increasing distance that its effect 
on the flow around the other beads can be neglected. This, 
however, does not hold, and the situation is analogous to that 
of a dielectric in an electrical field, a case in which the electric 
moments of the different elements of volume of the dielectric 
create an additional field which has to be taken into account. 

The mathematical problem of taking into account the inter- 
action of the beads has been put in a simplified mathematical 
form. The flow is calculated around and through a spherical 
particle, the interior of which offers an added resistance to the 
flow proportional to the number of beads it contains per unit 
volume. The computed velocity distribution is used in order 
to calculate the intrinsic viscosity. This quantity now depends 
on (a) the volume of the sphere, (b) a number, which has been 
called the “‘shielding ratio,” defined as the quotient of the 
radius of the sphere and a length, the “shielding length,” which 
is proportional to the reciprocal of the square root of the bead 
density within the sphere. This Jength measures how far the 
effect of the outside velocity distribution reaches into the 
interior of the sphere. 

Discussing the intrinsic viscosity as a function of the degree 
of polymerization of the polymer chain according to this 
theory, it is found that for short chains the intrinsic viscosity 
is proportional to the molecular weight. With increasing chain 
length this increase is retarded, and in the limit for very long 
chains the intrinsic viscosity becomes proportional to the 
square root of the molecular weight. Over a restricted region 
of molecular weights the curve can be approximated by a 
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power of the molecular weight between 1 and 3. This ex- 
ponent of the power rule is a measure for the shielding ratio. 
After this shielding ratio has been determined, measurements 
of the intrinsic viscosity can be used to determine the average 
space occupied by the polymer chain in the solvent. In the 
case of polystyrene, the size of this space calculated from vis- 
cosity compares favorably with the size determined by an 
interference method based on the observed angular dissym- 
metry of the light scattered by the solution. 

Similar calculations for the sedimentation and diffusion 
constant have been made by A. M. Bueche. Again, the power 
rule is interpreted as an approximation and its exponent 
explained as an effect of the shielding. 


Influence of Ultrasonic Irradiation Upon the 
Phase Transition in the Formation of 
Colloidal Sulfur 


Victor K. La Mer and James W. Yates 
Columbia University 


When dilute sodium thiosulfate (0.0012M) and HCl 
(0.0024M) are mixed, the resulting solution remains crystal 
clear for a reproducible time of 47+1 minutes. The repro- 
ducibility of this time appears to be independent of the source 
of the distilled water. Measurements (La Mer and Kenyon. 
J. colloid Sci., 1947, 2, 257; Johnson and La Mer. J. Amer. 
chem. Soc., 1947, 69, 1187) of the ultraviolet absorption 
(3,100 A.) in a Beckman Spectrophotometer show that mo- 
lecularly dispersed sulfur is being continually produced at an 
accelerating rate until a critical limiting degree of supersatura- 
tion (~3.10-* g atoms S/].) is reached which can no longer be 
tolerated by the system. This time limit is signalized by the 
appearance of a Rayleigh type of Tyndall beam. It corresponds 
to a phase transition wherein the molecularly dispersed sulfur 
is converted into droplets of supercooled sulfur of a size 
sufficient to exhibit perceptible light scattering, in both the 
ultraviolet and the visible regions. 

Attempts to alter the time of this phase transition by the 
addition of foreign nuclei, by redistillation of the water in 
vacuo, removal of dissolved gases by boiling, and increasing 
the content of nitrogen by shaking under 20 pounds of pres- 
sure, have proven thus far to be without significant effect. 

In view of the well-known property of ultrasonic waves to 
relieve supersaturation (Sollner. Chem. Revs., 1944, 34, 388), 
irradiation of the reaction solutions was tried at 400 kilocycles. 
The results were startling. The normal time of 47 minutes 
was increased fourfold. More carefully planned experiments 
show that the effect is not due to the production of H,O, or 
any detectable chemical change upon the reactants. In fact, the 
delay can be produced simply by irradiating the distilled water 
to which the proper amount of concentrated HC) and thio- 
sulfate is added after the treatment. In these cases two to four 
minutes irradiation of distilled water delays the onset of the 
phase transition to 3-7 hours. 

Preliminary measurements on the ultraviolet absorption 
show that the production of molecularly dispersed sulfur from 
the homogeneous reaction continues beyond the normal 
period of 47 minutes, resulting in a much higher (~5-fold) 
degree of supersaturation than exists at the normal time limit 
for the transition to colloidal sulfur. 

It would appear that the ultrasonic radiation removes some 
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unknown nuclei, presumably present in fairly constant nyp and | 
in distilled water, which normally play a role in the conde dy of 
tion process in the colloid formation. The norma! phase ve lon 
tion is apparently not one of self-nucleation, as was forme 
assumed. lic 
When the initia] concentrations of HC! and Na,S,0, mina 


systematically varied, the normal timing of the transition C 
affected in a reproducible manner, the normal critical lini 
supersaturation appears to be constant, but the number 
particles formed, as judged by the light absorption as q jy, 
tion of wave length (Barnes and La Mer. J. colloid Sei., {9 
1, 79; Barnes, Kenyon, Zaiser, and La Mer. /bid., 1947, 
333), varies with the concentration. 

When the irradiated water is divided into two aliqu 
one of which is carefully protected from air and atmospke 
dust and the other is not, the times were found to be royg 
7 and 3 hours, respectively. Experiments are in progres 
test various hypotheses of the nature of the nucleation py 
ess. 
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Recent Experiments With the 184-Inch Cyclon n 
our 
R. L. Thorton 
University of California p(X, 
(Introduced by E. O. Lawrence) 

Study of disintegrations and other nuclear processes jgimphere p(: 
volving nuclear projectiles of energies in the neighborhood GM the v 
several hundred million electron volts will yield impo (at 
information about the structure of the nucleus, and manip the ot 
laboratories here and abroad are building or planning equiaracte 
ment to reach these energies. The 184-inch cyclotron of ty The d 
Radiation Laboratory has now been in operation for abogiion patt 
one year and provides deuteron and alpha-particle beams GM Fy, c 
190 and 380 Mev, respectively. When the deuteron beaiMarious | 
strikes any target, splitting of the deuterons yields, in additiogiinone \ 
neutrons and protons of energies centering about 90 Mev agMasper < 
emitted in a narrow cone about the deuteron direction. Maiiination 
experiments have been carried out using these radiation This 
The results of some of these, and their significance, are agMhases) « 
cussed. “ee! 

When these fast particles are incident upon a nucleus, Uiym of 
disintegrations are often more complex than those found 
lower energies and frequently result in the ejection of ma 
neutrons, protons, and alpha particles. In addition, fission 
produced among many of the heavier elements and has bee bere ( 
observed for atomic numbers as low as tantalum. (Such fi i is é 
produced by very high-speed particles has, of course, no hat 
mediate application in the utilization of atomic encrgy ield th 
Such nuclear events are observed in the cloud chamber Daas 
photographic emulsions as well as being deduced from a stu stal’s 


of the radioactive isotopes produced. 

Other experiments have indicated that nuclei, especially 1 
lighter ones, are partially transparent to very fast partic ‘ 
Thus, a fast neutron is apparently able to pass through 
nucleus with the loss of only a fraction of its incident enttf) 
Experiments indicating this are measurement of total! neut! 
cross-sections and excitation curves for certain nuclear 
actions involving light elements. 

Evidence of exchange reactions, whereby a fast neut™ 
entering a nucleus will exchange identity with a nuclear p% 
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and emerge as a high-speed proton, has been found in a 
dy of neutron-proton scattering. Interactions of this type 
ve long been proposed as contributing to nuclear forces. 


lication of X-Ray Diffraction Phase Deter- 
minations to the Study of the Structures of 
Crystals Containing Large Molecules 


David Harker 
General Electric Company 
(Invited paper) 


Crystals are three-dimensionally periodic structures with 
eating units composed of a small number of atomic group- 
«which may be molecules or ions. The electron distribu- 
‘ of a repeating unit gives rise to variations in the intensities 
X-rav's diffracted by the crystal in different directions. It is 
sible to correlate the directions of diffraction with sets of 
ve integral numbers, h, k, ¢; and the intensities diffracted 
these directions can be interpreted as the squares of the 
responding coefficients of the Fourier Series representing 
clectron distribution in a repeat unit of the crystal. Thus, 
Fourier Series for a crystal is 


: 7. ¥ > Fiy¢ e? wi(hx + ky + ¢z), 


if 
p\k, Y; 2) = 
Vv hea kmalma@ 


here p(x, y, Z) is the density of electrons at the point (x, y, z); 
,the volume of one repeat unit; h, k, and ¢, integers; and 
{,a number whose square has a magnitude proportional 
)the observed intensity of X-ray diffraction in the direction 
baracterized by h, k, and ¢. 
The difficulty in finding a structure from an X-ray diffrac- 
m pattern is due entirely to the fact that the sign (or phase) 
Fy, cannot be found from | Fax |*, which is what is observed. 
arious methods of solving this problem have been attempted 
one with complete success. Of these, the one due to J. S. 
asper and the speaker seems most likely to lead to the deter- 
ination of such complex structures as those of proteins. 
This method is based on the discovery that the signs (or 
bases) of some Foxt’s are related to the squared magnitudes, 
“at ?, of other Fu'x’g’’s. These relationships are in the 


ym of inequalities, such as 
Frael 
* a), 


[Foufl?# = 1 (: 
(Zfnne)? 2 
here (Z{uu¢)? is the maximum possible diffracted intensity in 
heh, k, ¢ direction for any arrangement of the atoms in the 
ven crystal. The use of this and analogous inequalities can 
ied the signs (or phases) of enough Fix¢’s to allow an ap- 
foximate determination of the values of p(x, y, z), é.e. of the 
ystal’s structure. This crude picture can then be refined by 
er well-known methods. 


Some Recent Studies on Fluorescence 
W. Albert Noyes, Jr. 
University of Rochester 


The study of fluorescence provides one means of obtaining 
formation on the transfer of energy between molecules on 
ilision. The blue fluorescence of acetone has been studied 
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with sufficient care to show that there are discrete bands. Thus, 
either it is emitted by excited molecules of acetone or by free 
radicals in the excited state. There is not enough energy for 
the latter process. The temperature dependence of the fluores- 
cence indicates that the excited molecules have a stability 
dependent on vibrational excitation. The transfer of energy 
between polyatomic molecules during collisions of the second 
kind has never been fully investigated. The relationship be- 
tween energy transfers of monatomic, diatomic, and poly- 
atomic molecules is briefly discussed. 


Long-Distance Interaction Between Protein 
Molecules 


Alexandre Rothen 
Rockefeller Institute for Medical Research 
(Invited paper) 


When films of antigen (protein or polysaccharide) are 
transferred onto metal slides, these films are capable of adsorb- 
ing specifically layers of homologous antibody as much as 
300 A. thick under certain conditions. Blankets made of bar- 
ium stearate, octadecylamine, or different plastic materials 
can be deposited upon the antigenic layers. It is found that, 
when immune homologous antisera are deposited on top of 
such, blankets, a specific immobilization of homologous anti- 
body takes place in spite of the intervening thickness of the 
blanket. The possibility of holes in the blankets, thus allowing 
the antibody molecules to come in direct contact with the 
antigenic layers by diffusion seems contrary to the experi- 
mental evidence. The conclusion is reached that interaction 
between large molecules involved in immunological reactions 
may take place through a field of specific long-range forces 
extending over ‘200 A. 

Experimental! evidence indicates that certain enzymes can 
exert their action on films of antigen through intervening 
blankets of plastic material. The thickness of the blankets 
necessary to protect the antigenic layers depends greatly on 
the number of these layers and their mode of deposition—a 
fact which shows that the phenomenon involved is not a 
simple diffusion of the enzyme molecules. 


The Size, Shape, and Charge Distribution of 
Protein Molecules 


J. L. Oncley 
Harvard Medical School 
(Invited paper) 


Protein molecules, unlike other macromolecules, usually 
contain large numbers of positively and negatively charged 
groups as well as polar and nonpolar groups arranged in spe- 
cific positions in rigid structures. Many chemical and biologi- 
cal properties of proteins depend upon the size and shape of 
these molecules and the positions of the groups in the mole- 
cules. These quantities are fundamental in any theory describ- 
ing the electrostatic interactions and the molecular-kinetic 
behavior of proteins. 

Estimates of size, shape, and charge distribution have now 
been made for many proteins. These estimates have been 
obtained from studies of sedimentation and diffusion, osmotic 
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pressure, viscosity, double refraction of flow, and dielectric 
constant. 

As a first approximation, protein molecules may be repre- 
sented as ellipsoids of revolution, although these shapes are 
unquestionably too simple to be completely adequate. Using 
this assumption, scale models have been constructed of a num- 
ber of proteins characterized in our laboratory. The 8;-lipo- 
protein is the most symmetrical of these molecules, but a 
number—serum albumin, egg albumin, and #;-metal binding 
protein—have only slight asymmetry. Fibrinogen appears to 
be far more asymmetrical, a property closely related to its 
ability to form clots under certain conditions. Completely 
undegraded gelatin, more like fibrous proteins and synthetic 
polymers, has about the same length but half the width of 





fibrinogen. 

In certain cases physical-chemical studies have led to 
more detailed models. Insulin, as it exists in neutral aqueous 
solution, has been demonstrated to be reversibly dissociated 
into three smaller units in acid solutions. Hemoglobin under 
quite different conditions dissociates into two smaller units. 

Electromotive force measurements, combined with analyti- 
cal studies of the amino acid composition, give reliable esti- 
mates of the number of positively and negatively charged 
groups. The distribution of these charges, as evaluated from 
dielectric constant measurements, is sufficiently asymmetrical 
to yield dipole moments much greater than those of other 
known molecules. ihe most asymmetrical charge distributions 
were observed for 8-lactoglobulin, serum -pseudoglobulin, 
8;-metal binding protein, and edestin. Egg albumin and 
serum albumin appear to have almost symmetrical charge 
distributions. 

Although finer tools will be required to give detailed de- 
scriptions of molecules as complex as even the simplest pro- 
tein, this approach to our understanding of their structure 
has yielded helpful models of proteins. 


Synthesis of Polypeptides 


R. B. Woodward 
Harvard University 
(Invited paper) 


Complete hydrolysis of proteins by drastic chemical methods 
gives mixtures of a-amino acids. By gentler chemical methods, 
and in particular by enzymatic processes, cleavage products 
may be obtained which contain two, three, or more amino 
acids linked by simple amide bonds. These facts have led to 
the view (Fischer) that the fundamental structural feature of 
all proteins is that of a long polypeptide chain. The occurrence 
of variously constituted amino acid units, the opportunity for 
many different arrangements of units within the chain, and 
in particular secondary structural features, such as cross- 
linking between chains by primary bonds, hydrogen bonds, 
or ionic forces, and manifold opportunities for coiling of long 
chains, all serve to differentiate the various natural proteins 
and to confer on each individual certain characteristic prop- 
erties. In general, these secondary structural characteristics 
appear to be more important in defining the properties of the 
globular proteins than of the fibrous proteins. The latter 
have properties more nearly like those to be expected of rather 
simple high polymers having the fundamental chain unit 
(—CO—CH(R)—NH-—), though even in this class the mole- 
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cules do not appear to consist of single chains, byt rathe 
bundles of two or more chains which may associate al 
end in the formation of fibrils. Denaturation, the trang, 
tion of globular proteins to fibrous modifications, prob 
involves the unfolding of such a bundle of polypeptide «, 
which in the globular modification is tightly coiled jp ay 
specific manner. 

The properties of the proteins and the structures to yj 
these properties may be attributed are clearly very cpg 
cated, but no evidence has been forthcoming which ing, 
that the complication is one of kind rather than of deg 
To the organic chemist the structural forces in the prog 
are the same as those operative in the simple molecule y 
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which he is familiar, and the complications arise only fron§ pee 
large numbers of combinations and arrangements of gp “tte 
atomic interactions. Classically, the task of the a oie 
chemist, once the fundamental structural features of a nam oe 
cule have been elucidated, is that of synthesis—the dypij ee 
tion to the extent that is possible, of the structure put b¢j ore 
him. In the case of the proteins, the first step is clearly q ee 
of developing methods for the synthesis of long polypepi ‘ a 
chains. The classical many-step methods of organic syntig satin 
are unsuited to the preparation of materials of high molec ted f 
weight, and it is clear that the solution of the problems; . the n 
quires the use of the methods of addition polymerization a - 
analogous process. “ 
The monomeric species for such a scheme, and indeed /- 
addition polymerization reaction, have long been knw —_ 
though not recognized as such. Recently, by the polyme The re 
zation, under carefully chosen conditions, of properly cons pparatu 
tuted monomers, the synthesis of molecules containing \ stoplas 
polypeptide chains with any desired number of different w 
has been achieved. The preparative results as well as mechan 
tic considerations and the molecular and physical properti - 
of the products are discussed. The extent to which the pl shij 
nomena shown by the synthetic materials duplicate thos 
natural proteins and possibilities for the future, particulx 
in the testing of hypotheses as to correlations of properties 
natural proteins with structural features, are considered 
Accore 
The Nutritional Significance of Amino AGB ijation 
Imbalance e sour 
C. A. Elvehjem = 
University of Wisconsin tely 2 
An interesting relationship between vitamins and amie wave 
acids was established when a niacin deficiency was produigyy virtu 
in the rat through the use of a diet high in corn and lov @iMance h; 
proteins. This deficiency was counteracted by the addition g@@thin t 
ansient 





niacin or tryptophane. Evidence is available that tryptop™ 
may function as a precursor of niacin in the animal body. 

Further studies with synthetic rations containing 9 pet“ 
of casein have shown that protein hydrolysates, mixturt 
amino acids, and specific amino acids produce a signii 
retardation in growth which may be reversed by the addi 
of either niacin or tryptophane. Threonine and phenylalast 
showed the highest activity of any of the amino acids tes 

The significance of this amino acid imbalance in the pre"* 
tion of pellagra, in the use of protein hydrolysates and a ‘ 
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acids in therapy and in laboratory studies in which free &™ tivity 
acids are used in place of the intact protein, is discussed. ese re 
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The Site of Cell Growth 
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Ptide cl When a nerve fiber is partially constricted, the part lying 


ed in ay al to the constriction (i.e. at the far side from the cell nu- 
: assumes a reduced diameter, while an excess of cyto- 
sm piles up at the proximal (7.e. near-nuclear) side of the 
ttleneck.” This condition becomes permanent. Various 
yriments of this type have led to the conclusion that nerve 
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sare in a state of sustained growth, new protoplasm being 
tinually produced at the site of the cell nucleus and then 
sed distad into the fiber. Constriction causes the observed 
anges in fiber caliber by throttling the centrifugal convection 
cytoplasm. When the constriction is later removed, the 
smed up cytoplasm can be seen to advance distad. The rate 
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I this advance is of the order of 1 mm./day. 


: luni r 7 a Fi 
he dupi In explanation of this phenomenon, the hypothesis is pro- 
a Eo that the basic protoplasmic systems of the cell, particu- 
ale vf P . . . . ° 

early { \y native proteins, cannot be synthesized in the cytoplasm 
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-rate of presumable natura] protein decay in nerve was cal 








lated from known values of ammonia production, and from 
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"Ste could be derived. This postulated replacement rate was 
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” ome Theoretical and Experimental Relation- 
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ships Between Infrared Absorption and 


nee Olfaction 
urticula 
yperties Lloyd H. Beck and Walter R. Miles 
ered Yale University 
According to the proposed theory, olfaction results when the 
o Ac jation of heat from an organism’s receptors is accelerated. 
e source of heat is the organism itself. The organismic source 
fnes the critical region of the infrared spectrum as that in 
e neighborhood of the maximum of a black body at approxi- 
tely 290°-313°K. The receptors, being of the dimensions of 
rd am wave lengths in the region of this maximum (8-14 yw), can, 
produ virtue of their size and shape, radiate selectively. Any sub- 
id low Sance having an absorption band in this region and coming 
dition @Mthin the radiation field of these receptors will cause them 
ptophi™nsiently to lose energy. This transient loss of energy is pre- 
body. M@mably the initial event in the process of stimulation of the 
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actory receptors. Differential radiation losses of the recep- 
rs account for olfactory quality as spatial stimulation. 

Ina group of roaches (Periplaneta americana) placed be- 
een glass chambers equipped with potassium bromide (KBr) 
ndows, one of which was backed with glass, 15 per cent 
wed antennal activity when air was pulsed through the 
ambers, 24 per cent showed activity when oil of clove vapor 
s pulsed through the chambers, and 26 per cent showed 
tivity when oil of clove was released diffusely in the room. 
sed. ‘se results could have occurred by chance 3 times in 100. 
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The present theory rationalizes the experimental literature 
on olfaction. Among other points, it distinguishes odorous 
from inodorous substances; explains adaptation as the return 
of the receptor system to a new thermal equilibrium in the 
presence of an odorous substance; accounts for the differences 
between micro- and macro-osmatic animals on the basis of the 
larger absorption chambers of the latter; accounts for the 
anomalies in the chemical theory; and provides a basis for the 
reinterpretation of some of the classic work in olfaction. 


Electrical Responses of the Human Retina to 
Stimulation by Lights of Various Wave Lengths 


Lorrin A. Riggs 
Brown University 
(Introduced by Walter S. Hunter) 


A contact lens is used to maintain a constant electrical con 
tact between the cornea of the eye and a nonpolarizable elec 
trode. Continuous records are made of the difference of poten- 
tial existing between this electrode and a reference electrode 
located elsewhere on the head. When light enters the eye, an 
electrical response occurs which is manifested as a momentary 
increase in the positivity of the corneal electrode. That the 
effects so observed originate in the retina or sensitive layer of 
the eye has been shown conclusively in various control experi- 
ments. The exact nature of the retinal events underlying the 
electrical response is not well understood at present. The 
evidence from our recent experiments does show, however, that 
the scotopic or night visual system is chiefly responsible for the 
magnitudes and wave forms of the recorded responses. Re- 
sponses obtained during the process of dark adaptation reveal, 
for example, that the sensitivity of the eye continues to rise 
over a period of more than an hour. even when tested with red 
light. The rate at which visual sensitivity appears to rise in 
these experiments is consistent with the scotopic portion of the 
curve of dark adaptation as conventionally obtained by deter- 
mination of visual thresholds. In other experiments, the eye 
has been adapted to a constant level of illumination, where- 
upon electrical responses are elicited by means of test flashes 
of added illumination. The result again is consistent, for 5 
different levels of light adaptation, with the predicted effects 
of such adaptation upon the scotopic system of the retina. In 
other experiments, various wave lengths of stimulating flash 
have been used to reveal the visibility function, based upon 
magnitudes of electrical response. This function resembles 
fairly closely the scotopic visibility curves which have been 
determined by many investigators using a conventional match- 
ing procedure. It is concluded that the contact-lens method of 
recording visual sensitivity has the following characteristics: 
(1) It provides objective and measurable responses which are 
not influenced by error of subjective estimation. (2) It reflects 
only the activity of the retina, uncomplicated by effects occur 
ring in the higher visual centers. (3) It reveals the activity of 
the scotopic visual system under conditions of light adaptation 
such that scotopic functions cannot be observed by the usual 
psychophysical methods because of the intrusion of the pho 
topic system. (4) In spite of the value of the electrical response 
as an indicator of scotopic sensitivity, its exact nature and 
point of origin are not well understood. 
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Infrared Absorption in Field Studies of 
Olfaction in Bees 


Walter R. Miles and Lloyd H. Beck 
Yale University 


The problem in these studies was to determine if infrared 
absorption bands influence the olfactory behavior of bees. 
Duplicate units made of cast iron provided the chambers for 
liquid honey, gas from the honey, and a moisture absorber. 
An open cooling chamber adjoined the solid end of each gas 
chamber, a window being sealed into the other end. For 
chamber “S” the window was a special infrared filter. For 
chamber “XS” the same filter was used with glass behind it. 
On small platforms in front of each window a measured num- 
ber of drops of honey were placed and exposed to the open air 
in order to attract the bees to work near and in front of the two 
windows. After the platforms were removed, the subsequent 
behavior of the bees was studied. They now clustered on the 
infrared passing window in the ratio of from 3-10 to 1 on the 
“XS” window. Variations of this experiment have demon- 
strated, in terms of proportional statistics, reliable indications 
that the bees prefer the window which passes infrared from the 
honeyed perfume inclosed in the chamber behind it. These 
results appear to support the hypothesis that infrared absorp- 
tion bears a relation to the adequate stimulus for olfaction. 


The Predictiveness of Infant Behavior Traits 


Arnold Gesell 
Yale University 


The Yale Clinic of Child Development has made numerous 
diagnostic and follow-up studies of the growing behavior pat- 
terns of normal, atypical, and abnormal infants. The infants 
were examined at periodic intervals with stenographic record- 
ing. A clinical crib, a test table, and test objects were designed 
to elicit characteristic responses in the four major fields of 
behavior: motor, adaptive, language, and personal-social. 
Cinema records of the behavior patterns have been subjected 
to frame-by-frame inspection and to quantitative analysis. 
Selected children were observed for a period of 10 vears; one 
pair of identical twins has been intensively followed from in- 
fancy for a period of 20 years. 

These studies indicate a high degree of predictability in the 
sequences of mental growth. The sequences follow a general 
ground plan with variations which are distinctive for each in- 
dividual. Normal infants in the first three months of life tend 
to lie with head and arm directed to one side, the opposite arm 
being crooked at the shoulder. This “‘tonic-neck-reflex”’ 
pattern may be right or left or mixed. Deep-seated preference 
for the left is predictive of ultimate lefthandedness. 

With the aid of finely graded norms of behavior growth, a 
clinically trained diagnostician can appraise the developmen- 
tal potentials of the infant. By systematic methods of develop- 
mental diagnosis it is possible to diagnose in the first year of 
life nearly all cases of amentia, cerebral injury, sensory and 
motor defects, and serious personality deviations. One or two 
examinations in infancy usually suffice to determine whether 
a child is suitable for adoption and whether the developmental 
outlook is favorable, highly favorable, or unfavorable. Exami- 
nations in infancy and observation during the preschool years 
may reveal various forms of giftedness, temperamental quali- 
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ties, individual modes of growth and learning, and liabiyg 
and assets in emotional make-up. 

All these possibilities in the realm of prediction haye Ne 
demonstrated by clinical applications which operate With } 
nificant success when based on a precise knowledge of the 
velopmental mechanisms involved. This knowledge js » 
only in its crude beginnings. The task of science is to refine 
knowledge. Refinement of knowledge will lead to refinenp 
of prediction. A greater concentration of scientific resoyp 
on the period of early infancy becomes of supreme importapy 
for preventive medicine and other forms of social control 


ls wr Man: A Study of an Ancient Hun, 
keleton From the Valley of Mexico 


Javier Romero : 
Museo Nacional of Mexico 


T. D. Stewart 
U. S. National Museum 
(Introduced by Alexander Wetmore) 


Restoration and study of the human skeleton of late Pleiss 
cene age from near the present town of Tepexpan, Mexico, } 
now been completed by Sr. Romero under the guidance of] 
Stewart. Restoration has involved reassembling the broke 
parts of the face and of the major long bones. The skulj 
reasonably complete, but the long bones, except for the rig 
radius and ulna, are deficient. Only a few other parts are pr 
ent or complete enough for study. 

In shape, the skull is on the border of brachycrany (C1. 
and relatively high. Cranial capacity is high (1,540 cc.), a 
the endocast shows a well-developed brain. The skull type; 
close to that of the late Indians of our Southeast. Suture ch 
sure indicates advanced age (55-65 years). Sex characters 
masculine. 

Computation of stature from long-bone measurement 
yields a figure of approximately 170 cm., which is well abo 
the present average of Mexican Indians. Arthritic change 
notably in the cervical vertebrae, are consistent with t 
attributed age. 

A sculptural representation of the soft parts of the hea 
built upon a cast of the skull and taking into account aveng 
tissue thicknesses for whites, shows a typical Indian coun 
nance. This head epitomizes the conclusions of the stud 
namely, that Tepexpan Man was a typical Indian, althoug 
bigger than those living today in Mexico. 

The Viking Fund of New York made it possible for % 
Romero to bring the specimen to Washington, where 
Smithsonian Institution supplied laboratory facilities a 
study collections. 


Bikini Revisited—Preliminary Results of 
Scientific Resurvey During the Summer 
of 1947 


Commander Roger Revelle, USNR 
Geophysics Branch, Office of Naval Research 
During July and August of 1947 the Navy Department! 
cooperation with other government agencies, carried oul 
scientific resurvey of Bikini Atoll in order to study the efité 
of radioactivity on marine organisms living in a natural 
vironment and to extend certain aspects of the geologt 
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ind liabiig cl, oceanographic, and military investigations con- The subsurface structure of Bikini Island on the eastern 
¢ in this little known area during 1946. Approximately _ end of the atoll was explored by core-drilling down to a depth 
whee vilian scientists and technicians participated in the resur- of 2,556 feet, nearly two and a half times as deep as the Funa 


ate with representing the U. S. Geological Survey, the Fish and Futi boring, the only previous drilling on a coral atoll. Uncon- 
# . the vite Service, the National Museum, the Navy Department, _solidated or very poorly consolidated calcareous sediments— 
~ 1S Atomic Energy Commission, and various universities and _ beach rock, reef limestone, coral rubble, and calcareous sand— 
CO refine 


ch institutions. Four ships were assigned to the expedi- _ were found at all depths. Preliminary examination by geolo- 
° Tefineng including the U.S.S. Chilton, a transport of about 15,000 gists and paleontologists of the U. S. Geological Survey shows 


fic Fesour that late Tertiary corals and mollusks were encountered at 930 
> IMportans hough fishes and other marine animals from the entire feet, and it is possible that the top of the Tertiary section may 
control, mn area were often found to contain slight amounts of ra- _ be considerably higher. Seismic velocity determinations in the 
1t Hum; tivity, no large-scale changes were observed in population deep hole suggest a continuous transition to more compacted 


sty of reef or pelagic animals or in the relative abundance _ calcareous materials near the bottom. On the basis of previous 
iifferent species. Some coral patches in the target area geophysical evidence, these may extend down to depths of one 
ved evidence of destructive effects due to the atomic bomb __ to more than two miles. 


ciCO 


sions. Reproductive processes in living organisms ap- Studies of the deposition of calcium carbonate indicate a 
red normal, and no morphological changes were found. rate of upward growth of the reef of about 1 mm. per year. 
jes of permeability, salt accumulation, bioelectric poten- Twenty-four dredge hauls were made on the outer slopes of 
| pigment content, photosynthesis, respiration, enzyme the reef. These show that the outer slope consists near the 
>) vity, and calcification were carried out on marine algae. surface of large blocks of limestone mixed with calcareous sand. 


ate Pleismy one difference, a higher activity of the hydrogen peroxide The size of the blocks decreases with depth from several tons 
Mexico, halgmmomposing enzyme, Catalase, was noted between areas which _ near the surface to several hundred pounds at depths of more 
ance ofl received heavy doses of radiation from radioactive sub- than 200 fathoms. Below 200 fathoms these limestone blocks 
the brotefmmces and those which had not been affected by radiation. are rare. From 10 to 100 fathoms, living corals, algae, bryozoa, 


he sky) qammeine bacteria and land organisms appeared unaffected by sponges, and other forms are present in abundance. The pro- 
r the ritmmation. In the eastern end of Bikini lagoon the water is fusion and variety of life decreases rapidly with depth; below 
siderably more turbid than in the spring of 1946; the cause 100 fathoms the predominant forms are foraminifera, algae, a 


ts are pre 
‘ his change is not well understood. few deep-water corals, sponges, and brachiopods. 
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Wotey W for their article, “The Life of the professor of zoology in the Uni- 

racters kK S Water Film,” published in the June versity’s Department of Zoology. 
1947 issue of Natural History. Mrs. Milne was formerly associate 

surement A newspaperman for only three professor of biology at Beaver College, 

vell aboviiimig ni Ni OL é. AY years, Mr. Keaney had taught Eng- Jenkintown, Pennsylvania. 

> Chang lish and civics in the Lawrence, The $1,000 Newspaper Writing 


with Girne winners of the two $1,000 Massachusetts, high school for 13 Award was made for the first time at 
S-George Westinghouse Science years. He was born in Lawrence in the Boston meetings of the AAAS in 
t averualmetting Awards for 1947 were selected 1906 and later received his A.B. and Chicago, and the Magazine Writing 
» courte NeW York City on November 20. M.A. degrees in English from Boston Award was incorporated into the an- 
ne studymmeotge A. Keaney, feature writer on College. nual program for the 1947 contests. 
althoug New York World-Telegram won Steven Spencer was awarded a Both of the 1947 awards will be made 

t 1947 Newspaper Writing Award Nieman Fellowship in Journalism at at a presentation dinner on December 
¢ for SMR his series of five stories on blood, Harvard University in 1939 while he 27 during the AAAS meetings in 
here GAA more especially on the Rh factor was employed on the Philadelphia Chicago. Upon this occasion Dr. 


the head 


ties GE blood, which appeared ia the New Bulletin as staff science writer. He Shapley will act as toastmaster, and 
wk World-Telegram, March 18-22, later contributed articles to the the guest speaker will be George 
of thr’ This year’s Magazine Writing Saturday Evening Post and joined its Stoddard, president of the University 


ner ard was won by Steven M. Spen- staff in 1946. Mr. Spencer was born in of Illinois. Through funds provided by 
» associate editor of the Saturday Omaha, Nebraska, and received an the Westinghouse Educational Foun- 
ening Post, for his story, “New A.B. degree in English at the Uni- dation of the Westinghouse Electric 
pe for the Anemic” (an article on versity of Pennsylvania. He is now Corporation and under the adminis- 
fe acid), which appeared in the living in Swarthmore, Pennsylvania. tration of the AAAS, the annual sci- 
ment, ecember 14, 1946, issue. The The Milnes have contributed to ence writing awards are made in an 
a iges further recommended that several general circulation magazines effort to stimulate and maintain a high 
all horable mention for the Magazine during the last year as free-lance writ- standard of science reporting for the 
slogialmm "8 Award be given Lorus J. and ers. They are now living in Burlington, lay public through the newspapers and 
argery J. Milne, free-lance writers, Vermont, where Dr. Milne is associate the general circulation magazines. 
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Florence B. Seibert, associate pro- 
fessor of biochemistry, Henry Phipps 
Institute, University of Pennsylvania, 
received thé honorary D. Sc. degree from 
Lafayette College, Easton, Pennsylvania, 
at the Founders’ Day exercises, October 
18. 


The judges selecting the 1947 win- 
ners were: Benjamin McKelway, ed- 
itor of the Washington Star, and H. 
L. Mencken, of the Baltimore Sun 
papers, representing newspapers; Clif- 
ton Fadiman, of ’47, and Edward 
Weeks, of the Aflantic, representing 
magazines; Kenneth Olson, of the 
Medill School of Journalism of North- 
western University, and Rudolf 
Flesch, author of The art of plain talk, 
general representatives; and Detlev 
Bronk, chairman of the National 
Research Council, and Edward Weid- 
lein, of the Mellon Institute for In- 
dustrial Research, representing sci- 
Dr. Morris Meister acted as 
chairman of the judging panel. 


Thomas G. Digges, a member of the 
Metallurgy Division, National Bureau of 
Standards, since 1920, has been appointed 
chief, Thermal Metallurgy Section, suc- 
ceeding D. J. McAdam, chief of the Sec- 
tion since 1930, who retired August 31. 


Grants and Awards 


A publication of the American 
Chemical Society, /ndustrial and En- 
gineering Chemistry, has been awarded 
first prize for 1947 for “the best issue 
devoted to a single theme” in the annual 
competition Industrial 
Marketing, Chicago, among the nation’s 


ence. 


Visible Directory, Chicago 
Meeting 


sponsored by 


Advance registrants, please note: business journals. The award, a silver 


As soon as your hotel reservation in 
Chicago has been made, either notify the 
Washington Office of the name of your 
hotel or, upon your arrival in Chicago, 


plaque, was conferred in recognition 
of the quality and scope of articles on 
the utilization or disposal of industrial 
wastes which made up the May issue of 
the journal, which is edited by Walter 


J. Murphy, Washington, D. C. 


give this information to the attendant at 
the Information Booth in the Stevens 


Hotel for posting in the Visible Directory. 

' The Seventh Annual Science Tal- 
ent Search, sponsored by Westinghouse 
Electric Corporation and Science Service, 


About People 


Ans -,. is now under way. Examinations will be 
James B. Sumner, professor of bio- , 


chemistry, Cornell University, and the 
first to crystallize an enzyme, has been ap- 
pointed director of the Laboratory of 
Enzyme Chemistry, recently established 
by the trustees of Cornell University. 
Dr. Sumner was co-winner of the 1946 
Nobel Prize in Chemistry. The new labo- 
ratory will be located in Savage Hall, the 
new building of the School of Nutrition 
(Science, October 10, November 14). 


given to the contestants from December 1 
to 26, the closing date. From the 300 
top-ranking contestants, 40 will be chosen 
for all-expense trips to the five-day Sci- 
ence Talent Institute in Washington, 
D. C., February 27 through March 2, 
1948, during which the winners will be 
selected. One girl and one boy will re- 
ceive $2,400 Westinghouse Grand Science 
Scholarships ($600 a year for four years) 
and 8 others will receive scholarships of 
$400 ($100 a year for four years). An 
additional $3,000 worth of scholarships 
may be awarded to others of the 40 at 
the discretion of the judges. Concur- 
rently with the national talent search, 9 
states (Alabama, Georgia, Illinois, Iowa, 
Louisiana, Montana, Pennsylvania, Ten- 
nessee, and Virginia) will conduct state 
searches through a special arrangement 
with Science Clubs of America. The 
judges are Harlow Shapley, director, 
Harvard College Observatory, and presi- 
dent of the AAAS; Harold A. Edgerton 
and Steuart Henderson Britt, psycholo- 
gists of New York City; and Rex E. 


Samuel C. Schmittle has been 
appointed assistant in the Department 
of Veterinary Pathology and Hygiene, 
University of Illinois College of Veterin- 
ary Medicine. Dr. Schmittle was gradu- 
ated from the Ohio State Veterinary 


College in 1947. 


John C. Keresztesy, chemist, Cancer 
Research Laboratory, Mt. Sinai Hospital, 
New York City, has been commissioned 
in the U. S. Public Health Service and 
has been assigned to the Physiology 
Division, National Institute of Health, 
Bethesda, Maryland. 
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Burton, psychiatrist of Washington, 
By discovering and developing ,: 
tific ability at the high schoo] level 
two sponsoring institutions, Weg 
house and Science Service, are play, 
major role in relieving the Critical sh 
age in scientific talent which is the om 
ing concern of most countries of they 
today. More complete information o, 
program may be obtained from §¢jq 
Clubs of America, 1719 N Street, x 
Washington 6, D. C. 


The Research Corporation, \, 











York, has recently made several] awards 
interest. Two physics teachers, 4. 
Knowlton, Reed College, Portland. 
gon, and Clifford N. Wall, former) 
North Central College, Naperville. } 
nois, and now at the University of Mix 


sota, received special awards of $1 


each for distinguished teaching. | 


vey 


had shown that of all physi¢ 


granted Ph. D. degrees in this couny 
between 1936 and 1945, an outstandj 


number had 


Reed and North Central. Two ch 
awards, each consisting of a plaque an 
$2,500 honorarium, went to Lee A. }y 
Bridge, president, California Instity 


of 


scientific achievements in directing ¢ 
Radiation Laboratory of OSRD in: 


field of 


velopment, and application to natiog 


Technology, 


been undergraduate: 














“for his outstand 


microwave radar research, 4 


defense,”’ and to Merle A. Tuve, o/ 


Carnegie 


Institution 


of Washingt 


in recognition of his scientific contril 


tions in making possible the proximi 


fuse and his administration of the var 
groups which equipped the Armed For 
with the device. 


William F. Meggers, chief, Speci 


copy Section, National Bureau of Stand 
Washington, D. 
recipient of the Frederick Ives Medd 


ards, 


presented by 


was | 


e. 


the Optical Society ‘ 


America at its 32nd annual meeting at! 


Netherland Plaza Hotel, Cincinnati, hi 


October 24. 


The University of Pennsylvatl 
has received a grant of $155,000 from! 


Carnegie Corporation which is to be ¢ 
tended over a five-year period for the sil 
port of a program of Indian and relate! 
Asian studies. The program, includ 
both teaching and research and combi 
ing the activities of several fields a 
departments, will include studies of 
cultural, political, social, economic, 
torical, anthropological, and other aspe® 
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; the national life in relation to one 
other and to the total character of 
esent-day civilization in the Union of 
ada and Pakistan. A special depart- 
rent to be created for administration of 
he prograra will be directed by W. 
orman Brown, professor of Sanskrit 
nd chairman, Department of Oriental 
Fiudies, who is now en route to India and 
kistan. The program, designed to 
gin students in many different disci- 
sjines to apply their particular techniques 
» research and study of the Indian as- 
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formerly 
erville, ]} 
Y of Min 
s of $i 
ing. Ag 

physic} 


ris counts 





olleges and Universities 


The University of Illinois, Division 
{ Biological Sciences, will sponsor three 
lectures at Urbana by R. Ruggles Gates, 
meritus professor of botany, University 
{ London. The first lecture, December 1, 
sill be on the topic, “The Evolution of 
Man.’ On December 2, Dr. Gates will 
deliver addresses on “Some Principles of 
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hy } The University of Chicago Cancer 
: nalied Research Foundation has launched a 
ve, of 4 campaign to raise the funds needed to 
sales provide Chicago with a very modern and 


complete cancer center. The sum of 
$2,580,000 has already been provided 
for this program, including $1,600,000 
for the Nathan Goldblatt Memorial 
Hospital and $980,000 toward the con- 
Bstruction of a new 170-inch cyclotron. 
Immediate objective of the campaign is 
to raise the additional $570,000 necessary 
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proximity 





1€ varioy 
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was tMmmto complete the financing of the cyclo- 
s Medi tron, which has promise, theoretically, 
ciety GB for deep radiation, and will be used ex- 
ng at (MMM tensively for research toward this end. 
iti, Oho It has been so designed that patients may 
be brought to it for treatment. Final 
i jective is $2,000,000 for an isotope 
iy ivas laboratory, which will be the first building 
get designed for research with radioactive iso- 
al topes. Plans for the campaign were out- 
sal lined at a civic dinfer, November 10, 
sci . the ballroom of the Stevens Hotel, 
il Chicago, at which, Charles B. Huggins, 
ids 10 of the University of Chicago, who de- 
ae veloped one of the first chemical tests for 
bd cancer, gave an address on ‘‘New Hor- 
ae ons in Cancer Research,” and Enrico 
Fermi, Nobel Prize winner and dis- 
8, 19! 
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tinguished service professor of physics 
at the University, spoke on “Atomic En- 
ergy—Servant of Mankind.” The 1,000 
guests present also heard special messages 
from President Truman, who was repre- 
sented by his personal physician, Brig. 
Gen. Wallace H. Graham; Martin H. 
Kennelly, mayor of Chicago; and Maurice 
Goldblatt, president of the Cancer Re- 
search Foundation. 


Iowa State College will have in opera- 
tion by next spring a new food-processing 
laboratory, with equipment on a semi- 
commercial scale for research in canning, 
freezing, and dehydrating. The building 
is a two-story barracks-type which will 
be moved from the Ottumwa naval air 
base to the Lowa State campus. The proc- 
essing laboratory and an_ evaluation 
laboratory for testing results will be on 
the ground floor. The second floor will 
contain an analytical laboratory, class- 
rooms, and space for graduate students 
to work. Research work will be carried 
on by the horticulture subsection of the 
Iowa Agricultural Experiment Station. 
E. S. Haber, head, Department of Horti- 
culture, and Robert G. Tischer, re- 
search associate professor in charge of 
food-processing research, will be in charge 
of the laboratory. The work in the new 
laboratory will involve cooperation with 
the Departments of Poultry Husbandry, 
Home Economics, Bacteriology, Animal 
Husbandry, and others. 


The University of Illinois Graduate 
School has been renamed the Graduate 
College upon the recommendation of 
George D. Stoddard, president of the Uni- 
versity, in recognition of the increasing 
importance of advanced studies. The en- 
rollment at the Graduate College is now 
2,359, an increase of 34 per cent over last 
year’s enrollment, which in turn had been 
greater than all previous enrollments. 
Louis N. Ridenour, editor-in-chief of the 
28-volume McGraw-Hill series of books 
on the wartime developments of the Radi- 
ation Laboratory at Massachusetts Insti- 
tute of Technology, is dean of the Gradu- 
ate College. 


Cornell University has established 
an endowed professorship of metallur- 
gical engineering, named after Francis 
Norwood Bard, owner of the Barco 
Manufacturing Company, Chicago, who 
presented a fund of $250,000 to endow the 
professorship at a dinner given in his 
honor. The first occupant of the new 


chair is Peter E. Kyle, of the Cornell 
faculty, who will also head a broadened 
program in metallurgical engineering 
already organized in the School of Chem 
ical and Metallurgical Engineering, which 
is under the over-all direction of F. H. 
Rhodes, director of the School of Chem 
ical Engineering since its founding in 
1938. The school will continue to train 
chemical engineers while preparing other 
students for responsible positions in re- 
search, development, and administration 
in the metallurgical industries. The new 
curriculum, a five-year course leading to 
the degree of bachelor of engineering, 
already has an enrollment of 27 students. 
The new program stems from the pioneer 
interest in metallurgy of the late Robert 
Henry Thurston, an early leader in en- 
gineering education, who placed metal- 
lurgical engineering among the most im- 
portant fields of instruction and research 
at Cornell University. 


The Institutum Divi 
Cincinnati, has appointed a 
Advisory Committee 
physicians and scientists to act as a 
consulting staff in those aspects of its 
research which pertain to clinical medi 
cine. In addition te Ivy, 
vice-president in charge of the Chicago 
Professional Colleges, University of Iili- 


Thomae, 
Clinical 
composed of 9 


Andrew C. 


nois, who is chairman of the Committee, 
the membership includes, E. V. Cowdry, 
Washington University, St. Louis, vice- 
chairman; Josiah J. Moore, treasurer, 
American Medical Association; James 
H. Hutton, internist and endocrinologist, 
Chicago; Edward C. Compere, associate 
professor of orthopedics, University of 
Illinvis College of Medicine; Karl F. 
Meyer, director, George Williams Hooper 
Foundation for Medical Research, Uni- 
versity of California; Hobart A. Reimann, 
professor of medicine, Jefferson Medical 
College, Philadelphia; William D. Stroud, 
professor of cardiology, Medico-Chirur- 
gical College, Graduate School of Medi- 
cine, University of Pennsylvania; and 
Albert E. Casey, assistant professor of 
pathology, Medical College of Alabama, 
Birmingham. Lawrence C. Salter, Chi- 
cago, is secretary of the Committee. 


The University of Washington, 
Seattle, has established a Department of 
Meteorology and Climatology, which will 
offer courses in physical and synoptic 
meteorology, meteorological laboratory, 
and physical and regional climatology, 
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Phil E. Church is acting executive 
officer, and William L. Schallert, 
formerly a major in the Air Forces 
Weather Service, is a member of the 
staff. 


Alabama Polytechnic Institute has 
added four new members to its Depart- 
ment of Botany and Plant Pathology: 
Kenneth H. Garren, Georgia Agricul- 
tural Experiment Station; Donald E. 
Davis, Ohio State University; Henry 
S. Ward, Jr., Iowa State College; and 
James A. Lyle, University of Hawaii 
Experiment Station. 


Industrial Laboratories 


The Kellex Corporation, atomic 
energy subsidiary of the M. W. Kellogg 
Company, has appointed as its new direc- 
tor of research and development H. 
Hugh Willis, formerly chief research 
director and vice-president, Sperry Gyro- 
scope Company, Inc., and vice-president, 
Engineering and Product Development, 
Eversharp, Inc. Mr. Willis will be in 
charge of all Kellex research and develop- 
ment on nuclear energy and assist in 
certain phases of guided missiles develop- 
ment. 


Food Research Laboratories, Inc., 
Long Island City, has named Milton 
Blitz assistant to the chief chemist, 
and has appointed Edward Eigen, for- 
merly of the Quartermaster Food and 
Container Institute, Chicago, to the 
technical staff. 


Meetings 


At the 32nd annual meeting of 
the Institute of Medicine of Chicago, 
to be held in the Red Lacquer Room, 
Palmer House, on the evening of Decem- 
ber 2, Joseph L. Baer, Rush clinical pro- 
fessor emeritus of obstetrics and gyne- 
cology, University of Illinois College of 
Medicine, will deliver the presidential 
address on “American Obstetrics and 
Gynecology: A Mature Specialty.” 


The American Society of Tropical 
Medicine, the American Academy of 
Tropical Medicine, and the National 
Malaria Society are meeting conjointly 
for the first time December 2-4, in At- 
Janta, Georgia. The meeting wil] feature 
a symposium on “The Virus Diseases in 
the Tropics” on the afternoon of Decem- 
ber 3. All those interested in tropical 
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medicine and malaria are invited to at- 
tend the meetings. 


A Conference on Methods in Phi- 
losophy and the Sciences will be held 
December 7 at the New School for Social 
Research, 66 West 12th Street, New 
York City. The morning program will 
include: “History and the Philosophy of 
History,” Maurice Mandelbaum, Dart- 
mouth College; and “The Great His- 
torian and the Meaning of Truth,” 
Kurt Riezler, New School for Social 
Research. The afternoon session on “Am- 
erican Public Policy on Science” will be a 
Symposium on the Report of the Presi- 
dent’s Scientific Research Board, and 
will include the following: “Selig Hecht, 
1892-1947,” Leslie C. Dunn, Columbia 
University; “The National Planning of 
Science,” Robert F. Steadman, Wayne 
University, and staff member, Presi- 
dent’s Scientific Research Board; “Scien- 
tific Freedom and National Planning,” 
P. W. Bridgman, Harvard University; 
and “Science and Secrecy,” James R. 
Newman, Yale University Law School. 
A discussion from the floor will follow 
both sessions. All those interested are 
invited to attend. Registration fee is 
$1.00. 


The American Mathematical Soci- 
ety will hold its 54th annual meeting 
at the University of Georgia, Athens, 
December 29-31, in conjunction with the 
annual meeting of the Mathematical 
Association of America. The sessions of 
the Society will begin at 2:00 P. M. 
Monday and continue through Wednes- 
day. The Association will meet Thursday 
morning and afternoon. P. M. Morse, 
Massachusetts Institute of Technology, 
will deliver the 21st Josiah Willard Gibbs 
Lecture on “Operational Research,” on 
Monday at 8:00 P. M. On Tuesday 
at 2:00 P. M., E. F. Beckenbach, Uni- 
versity of California at Los Angeles, will 
speak on “Convex Functions.” There 
will also be an address on applied mathe- 
matics, the title and name of the speaker 
to be announced later. The Board of 
Trustees will meet on Monday, and the 
Council on Tuesday evening. The An- 
nual Business Meeting and Election of 
Officers will be held Wednesday at 9:30 
A. M. 


The American Physical Society 
will hold its annual meeting at Columbia 
University, January 29-31. Programs are 
now being arranged by the Division of 


Electron Physics, the Division of 5. nce; t 
State Physics, and the Committee pli ious 
senting the nascent Division of Pike mel 
Dynamics. Those desiring to prgllllieace” 
papers at the meeting should submit; ducati 
and abstracts (not over 200 words) 
duplicate to Karl K. Darrow, secre The f 
fic SOC] 


American Physical Society, Colyp) 
University, New York 27, New y, 
before December 9. A maximum of 
minutes will be allowed at the mej 
for the oral presentation of a contriby, 


paper. 
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The 10th annual Midwest py 
Conference, sponsored by Illinois [ng 
tute of Technology, will be held A) 
7-9, 1948, at the Sheraton Hotel, Chicg 
with Stanton E, Winston, of the Instiy 
staff, as director. Cooperating institutiy 
are: Jowa State and Michigan § 
Colleges; Northwestern and Purdue |) 
versities; the Universities of Iowa, |j 
nois, Michigan, Minnesota, and Wis 
sin; the Illinois section of the Amer 
Society of Civil Engineers; Illinois chy 
ter of American Society of Heating 
Ventilating Engineers; Western Socie 
of Engineers; Engineers’ Society of } 
waukee; and the Chicago sections of t 
American Institute of Electrical Eng 
neers, American Institute of Mining a 
Metallurgical Engineers, and Americg 
Society of Mechanical Engineers. 



















The American Dairy Science Ass 
ciation will hold its 43rd annual conve 
tion at the University of Georgia, Athen 
June 14-16, 1948, making the first tis 
the Association has met at a school! 
ther south than the University of Kea 
tucky. About 600 leading dairy scientis 
are expected to attend the meeting. Ih 
Association’s president is Paul H. Trg 
professor of dairy manufactures, Unive 
sity of Illinois. 



















The Chinese Association for 1 
Advancement of Science (formerly ! 
Science Society of China) held its 2i 
annual meeting August 30-Septembet 
at the Academia Sinica and Natio 
Medical College of Shanghai, with 4 
Natural Science, Astronomical, Meteo 
iogical, Geographical, Zoological, # 
Anatomical Societies of China pattit 
pating. H. C. Zen presided over 4 
meeting. The program included addres 
by W. H. Wong, who spoke against 4 
secrecy of scientific research and its 
sults, and by K. C. Chu, who emphasi# 
the utilization of scientific knowledge" 
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D of Syilllimmace; the presentation of papers in the long-range plan for the development of H. Weiser, Department of Bacteriology, 
ittee reps ‘us sections; and discussions among scientific undertakings with the necessary Ohio State University, secretary-treas- 
| Of Filihe members on “Atomic Energy and budgets to carry it out to the fullest ex- urer. Robert Parker, College of Medicine, 
tO Dregelmieace” and “Improvement of Scientific tent. The discontinuation of the YVA Western Reserve University, was elected 
rbmit ‘ycation in China.” project shortly after its inception is an consular to the Society of American Bac- 
words) ‘ . example that we hope will not be re- teriologists, and Lloyd C. Ferguson, De- 
The members of these 7 Chinese scien- peated. If we want science to serve asan partment oi Bacteriology, Ohio State 


Secre a ad . ; 
Colum pic societies vin a — on recent a, important contributing factor in the re- University, member of the Policy Com- 
Jew Yo gnimous opinion with respect to (1) construction of the nation, we believe it mittee. 


Hhe control of atomic energy and (2) the must be made to stand on firmer ground. 


fe : 
cau pelopment of scientific research in Scientific development cannot be bought The Engineering Foundation, at 
ontribyy hina: ready made, as some people thought half the annual meeting of its Board, October 
(1) “We feel that the probing into the g century ago that it could be in the form 16, in the Engineering Societies Building, 
nysteries of atomic energy, like scientific of firearms and gunboats.” New York, elected as officers for the com- 
st Pp search work in all other fields, should ing year: A. B. Kinzel, vice-president, 
nois Ingimmbave as its objective the promotion of Elections Union Carbide and Carbon Research 
veld Apsmmnuman welfare. The atomic nucleus was Laboratories, Inc., chairman; L. W. 
, Chicgalmmuccessfully cracked at a time when the United Engineering Trustees, Inc., Chubb, director, Westinghouse Research 
> Instiymemocracies were locked in a life-and- at its annual meeting October 23 in the Laboratories, vice-chairman; Edwin H. 


\stitutiogmmleath struggle with the totalitarian states. Engineering Societies Building, 29 West Colpitts, formerly vice-president, Bell 
ran § Muite naturally it was taken advantage 39th Street, New York, elected J. Schuy- Telephone Laboratories, director; and 
rdue (ig! in the making of weapons of war. This aj} John H. R. Arms, secretary. Newly 
owa, Il i: q misfortune for atomic energy and also appointed to the Executive Committee 
1 Wiscodmor scientific research. Now that the war were: George L. Knight, formerly vice- 
Americammmas been concluded and the democracies president, Brooklyn Edison Company; 
L018 chagmere endeavoring to bring about world co- and Joseph W. Barker, president, Re- 
ating eration, it is our conviction that atomic search Corporation. 


ler Casey, president, M. H. Treadwell 
Company, Inc., New York, as president; 
Gen. William H. Harrison, chief engineer, 
American Telephone and Telegraph Com- 
pany, New York, and director, Procure- 
; ment and Distribution Service, Office of 
n Societfmmesearch should be freed from its closely Chief Signal Officer, Washington, D.C., 
y of Migmmpuarded secrecy to be directed toward as vice-president; Edward C. Meagher, NRC News 
ns of tigmmene advancement of world epee and wel- assistant to the president, Texas Gulf 
cal Exgupre of the human races. We object to the Sulphur Company, New York, as vice- 
ining ugp?Plication of achievements in atomic re- president; Kurt W. Jappe, retired director 
Ameriaammeatch for the manufacture of bombs and of purchases, Hercules Powder Company, 
rS, bther ee and emphatically to the Wilmington, Delaware, as_ treasurer; 

ompetition in, or secrecy attached to, Jedes 1. Hand, Department of Mines. 


ce Asst uch manufacture, which threatens the Chile Exploration Company, New York, has 
| convesmmtiendly ties among democratic countries as assistant treasurer; and John H. R search in the field of aviation psychology 
; > RB. 


, Athesgamend jeopardizes the freedom of scientific Arms was re-elected secretary since 1939. As in the past, the work of the 
first tinggmpesearch. Therefore we unreservedly Committee is supported with funds 
‘hoo! fagmpledge our support to the stand of the At the 20th annual meeting of the allotted by the Civil Aeronautics Ad- 
of Kegmssociation of Science for Atomic Educa- Texas Archaeological and Paleonto- ministration, although sters have recently 
scientisqgmeon and the Federation of American logical Society, October 25, Cyrus N. been initiated to undertake research for 
in. a ientists. Ray, Abilene, Texas, was eiected presi- other government agencies. 
1. Trag (2) “We Chinese as a race are still fac- dent for the 20th consecutive year; Tom The Committee has from its very be- 
, Univeging starvation and other acute shortages N, Campbell, Austin, was elected vice- ginning conducted research involving the 
in this atomic age, backwardness in the president; Earnest Wallace, Lubbock, maintenance as well as the selection and 
evelopment of science being one of the secretary-treasurer; and W. C. Holden, training of aircraft pilots. Among the 
for timmcauses. The significance of scientific de- Lubbock, editor of publications. Other more than 70 reports published by the 
nerly t clopment lies in its power to raise pro- officers elected included Alex Krieger, Committee in the Technical Series, 
its MMPortionately the standard of living. We Austin, Rupert N. Richardson, Abilene, Division of Research, Civil Aeronautics 
ember ave never before given sufficient and Joe Ben Wheat, Tucson, Arizona, Administration, there are many which are 
Nationgmmemphasis to the fundamental sciences and as directors, 8 regional vice-presidents, concerned with the psychological aspects 
vith tMmcannot hope suddenly to acquire a mature and 8 trustees. of fatigue, accidents, air sickness, etc. 
Meteotgmm™status in scientific work by the importa- The change in name, which has been 
al, al™m™tion of a few instruments for atomic The Ohio Branch, Society of Amer- under consideration for some time, has 
parti@immstudies. We must lay the foundations first ican Bacteriologists, elected the fol- been made in order to describe Com- 


The name “Committee on Aviation 
Psychology” has been substituted for 
“Committee on Selection and Training 
of Aircraft Pilots” to designate a com- 
mittee of the Division of Anthropology 
and Psychology which has conducted re- 


ver (My the strengthening of the physical lowing officers at its Autumn Conference mittee functions more accurately. 

ddres¥Quipment for science education and by October 25 on the Ohio State University The current research program of the 
inst W™iextending adequate facilities and stable campus: Orton K. Stark, Miami Univer- Committee on Aviation Psychology, which 
| its miving conditions to our teaching and re- sity, president; John Dingle, Department is largely concerned with air transport 


yhasimmscarch personnel. What is more im- of Preventative Medicine, Western Re- pilots and, most particularly, with human 
ecige portant, we should adopt a definite and serve University, vice-president; and H. factors in airplane accidents, includes 
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research on the selection, upgrading, and 
certification of pilots; studies of stall- 
warning devices; psychological aspects of 
instrumentation; and investigation of 
methods of training civilian and com- 
mercial pilots. Such research is being con- 
ducted through The Ohio State Uni- 
versity, the American Institute for 
Research, the Educational Research 
Corporation, and other agencies. The 
Executive Subcommittee will be pleased 
to consider proposals for grants-in-aid to 
research personnel working in universities 
and other institutions who are interested 
in carrying out investigations in the field 
of aviation psychology under the auspices 
of the Committee. Proposals should be 
submitted to: M. S. Viteles, Chairman, 
National Research Council Committee on 
Aviation Psychology, University of Penn- 
sylvania, Philadelphia, Pennsylvania. 
The present membership of the Com- 
mittee includes: Brigadier Gen. Milton 
W. Arnold, vice-president, Operations & 
Engineering, Air Transport Association 
of America; Cdr. Norman L. Barr, 
Division of Aviation Medicine, Bureau of 
Medicine & Surgery, Navy Department; 
George K. Bennett (ex officio), president, 
Psychological Corporation; D. R. Brim- 
hall, assistant to the Administrator for 
Research, CAA; Paul M. Fitts, chief, 
Psychology Branch, Aero Medical Labo- 
ratory, Wright Field; Frank A. Geldard, 
professor of psychology, University of 
Virginia; Capt. B. Groesbeck, Division 
of Aviation Medicine, Bureau of Medicine 
& Surgery, Navy Department; Major 
Gen. Malcolm C. Grow, Air Surgeon, 
Army Air Forces; George E. Haddaway, 
editor, Southern Flight, Air Review Pub- 
lishing Corporation; A. I. Hallowell (ex 
officio), chairman, Division of Anthro- 
pology and Psychology, and professor of 
anthropology, University of Pennsyl- 
vania; J. G. Jenkins, head, Department 
of Psychology, University of Maryland; 
Capt. Wilbur E. Kellum, U. S. Navy, 
School of Aviation Medicine, Pensacola, 
Florida; Peter C. Kronfeld, associate 
professor of ophthalmology, and director 
of education, Illinois Eye and Ear 
Infirmary, University of Illinois; Jerome 
Lederer, chief engineer, Aero Insurance 
Underwriters; Donald B. Lindsley, pro- 
fessor of psychology, Northwestern Uni- 
versity; W. R. Miles, professor of psy- 
chology, School of Medicine, Yale 
University; C. L. Shartle, professor of 
psychology, The Ohio State University; 
Lt. Col. Anthony C. Tucker, Office of the 
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Air Surgeon, Headquarters, Army Air 
Forces; and M. S. Viteles (chairman), 
professor of psychology, University of 
Pennsylvania. 

Cdr. Barr, Drs. Bennett, Brimhall, 
Fitts, Geldard, Hallowell, Lindsley, and 
Viteles, and Capt. Kellum and Lt. Col. 
Tucker make up the Executive Sub- 
committee. 


Recent Deaths 


Erik Lysholm, 55, Swedish radiolo- 
gist who produced the first “precision 
skull apparatus” and who also con- 
tributed the so-called “fixed” or ‘Swedish 
grid,” died in Stockholm September 26. 


Mrs. David R. Merrill, 52, died 
October 8 at Burlington County Hospital, 
Mt. Holly, New Jersey. 


George W. Wilson, 57, dean, Mar- 
quette University Dental School, died in 
Milwaukee November 11, after a long 
illness. 


Clovis Vincent, 68, chief, Neuro- 
surgical Services, Pitie Hospital, Paris, 
France, and a noted brain surgeon, died 
November 14. 


George Grant MacCurdy, 84, pro- 
fessor emeritus of anthropology, Yale 
University, and retired director, American 
School of Prehistoric Research, Washing- 
ton, D. C., was fatally injured November 
15, when he was struck by an auto while 
crossing the road on Route 29, near 
North Plainfield, New Jersey. 


William M. Malisoff, 52, 
Longevity Research Foundation, New 
York City, and formerly associate pro- 
fessor of biochemistry, University of 
Pennsylvania, and Brooklyn Polytechnic 
Institute, died November 16 at his New 
York home after a day’s illness. Dr. 
Malisoff had edited Philosophy of Science 
since 1934. 


director, 





A Mission on Science and Tech- 
nology will soon be established in the 
U. S. Embassy in London. According to a 
joint White House and Department of 
State release, the Mission staff will be a 
small one, headed by Earl A. Evans, Jr., 
chairman, Department of Biochemistry 
University of Chicago. These scientists 
and engineers will be assigned for short- 


term periods on a rotating basis. Mi 
duty of the Mission will be to Supply 
interested individuals and agence, ; 
Great Britain information concer, 
current developments in such field; , 
organic chemistry, biochemistry, physic 
engineering, biology, and agronomy, ay 
to collect similar information on Bri 
developments for dissemination to go 
ernment agencies and scientific societ 
in thiscountry. Specifically, the Missa 
will also assist in facilitating exchang 
scientific personnel, develop and contiy 


close personal contact with governmei 


agencies and research institutions jn ty 
United Kingdom, answer inquiries abp, 
particular developments in Great Brityj 
originating in this country, and stimula 
exchange of reports of a scientific ay 
technical nature. Such an arrangeme 
was recommended by John R. Steelm; 
special assistant to the President, in }j 
series of reports entitled Science and py 
lic policy. The British have for some ting 
maintained in the United States ty 
British Commonwealth Scientific (fic. 
which has proved extremely successiy| 
In a letter to the Rt. Hon. Herbed 


Morrison, Lord President of the Councdj 


London, dated October 30, Mr. Steelm 

in announcing the proposed establishme 
of the Mission, stated that “an exchang 
of ideas and information, in accordance 
with the freedom that has always char 
terized the relations between scientists! 
our two countries, should result in sub 
stantial benefits not only to specialists! 
the fields of science, medicine, and 
gineering, but to all citizens in both a 
Nations.” 


The Committee on Russian Lite 
ture of the Geological Society of Ament 
has begun the compilation of a list 
translations of geologic papers and bovis 
from Russian into English—that \s, 
list of translations extant in manuscrii 
form in the United States. The reades 
of Science are requested to send inform 
tion concerning any such translations '! 
the committee chairman, Ronald } 
DeFord,.Box 1814, Midland, Texas, ' 
to Geological Society headquarters, 4” 
West 117th Street, New York 27, N 
York. The word geologic is used ht 
in its widest sense to extend inclusivtl 
from geophysics to paleontology. 

If information about translations 4 
recent publications is received ™ 
enough, it will be included in forthcoml 
volumes of the Bibliography and intes( 
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basis, \jilim ol08) exclusive of North America and search, the Bureau of the Census, and lations, and Mario Lewy Van Severen, 
to Supply Bhe Bibliography of economic —_ other government agencies. eo ad — ag i 
agenc:.. Miiebiect to permission from proprietors o n, alvador. as been 
oa The enarne Army, Act oi ud ha the pty of ea 
fils tena Anette’ Masheration which Jeft the American Museum of 2 °Y mining it with banana 
ry, physi en chick sprang from the Natural History an Panama, November myst vere ot ie reengn 
onomy, ang — “es the Office of Naval Re- 4 T.C Schneirla curator Sucnereneen’ amanasbgtaaian -* ~— a pesdleelr 
oS Bi a ae of an urgent seal for a of hedeaal Salities of the Meiouie who aceigane ” ORs “semana 
ion to Rov ste " ‘enter where facilities and liciele the expedition, was accompanied oo ee, eet, rape ud 
fic Soviets pational mia ore ie wm ; 4 we! ; __:, Warlous other state experiment stations. 

ie ...{i would be available to develop and by Ernest Enzmann, research associate moe a 
the Missin ce new high-speed computing machines in zoology, Massachusetts Institute of | Marine life in the Bikini lagoon 
exchang ' service to the field of applied mathe- Technology, and Robert Z. Brown, 4ppears little changed by the atomi 
nd contin otc has now been established as a graduate student of zoology, Swarthmore bomb radiations, according to the ob- 
povernmengy vision of the National Bureau of College. The group will spend 5 months servations of Leonard P. Schultz, 


#0ns in Standards. The center is headed by on Barro Colorado Island in Gatun Lake Curator of Fishes, Smithsonian Institu 
20tn, John H. Curtiss, formerly director’s and in the Darien country of eastern tion, who has just returned from Bikini 
Cat Brit stant in applied mathematics at the Panama. The Army Ant derives its after taking part in the Bikini Scientific 
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bureau. The work of the new division, name from its highly military society; Resurvey carried out by the Navy De 
concentrating on mathematical statistics jt moves in colonies of 65,000 and more Partment in cooperation with the \rmy 
as applied to the physical and engineering jn Jong, narrow columns sometimes and other Sovuenmen: agencies. Dr. 
iences, will be carried on with the ad- stretching out 300 yards. The ants Schultz explained that undoubtedly enor. 
vice of an Applied Mathematics Council move in regular cycles traveling nightly ™ous numbers of fish and other marine 
nade up of representatives from inter- for 17 days and resting for 20. When on Organisms were killed by the bomb ex | 
ested government agencies and private the move, they send out flanking columns Plosion, but their places have been filled 
organizations. for scouting and food securing. The field by overpopulation pressure from outside 
Within the new center are four separate group hopes to discover how the ant the immediate explosion area, with the 
laboratories: the Institute of Numerical colony queens are formed, and how and Tesult that life seems about as abundant 
Analysis, on the campus of the University why the queen ants possess the ability to 48 ever. There was no observable sterility 
foi California at Los Angeles, which, under produce broods at regular intervals of 36 caused by the continued radioactivity, 
ihe auspices of the Office of Naval Re- days throughout the year, all of these 4S various specimens were found spawning 
search, will do research and training in },ro0ds but one consisting of about 30,000 in normal fashion. Genetic effects or pos- 
mathematical fields best suited to the use nonreproductive workers; the remaining sible weaknesses from continued radiation 
and development of high-speed auto- }rood consists of about 3,000 males born are impossible to discern at this early 
matic digital computing machines, and jn the dry season. A brood containing date. 
also provide computing service for local queens may prove to be another excep- 
Bcroups; the Computation Laboratory, tion Make Plans for— 
headed by Arnold N. Lowan, formerly } 
» and OE trical director, Mathematical Tables From the waste pulp of the coffee American Academy of Pediatrics, 
| both ou Project, and also underwritten by ONR, bean comes a new corn-substitute cattle annual meeting, December 9, Dallas, 
which will continue the work of the feed for milk production, developed Texas. 
Mathematical Tables Project and provide through the cooperative effort of agricul- National Council 
4 computing service for use by private tural technicians of the United States and 
industry, government agencies, and edu- El Salvador. Tests under specific condi- 
ational and research institutions; the tions have proved that the coffee pulp . 
Statistical Engineering Laboratory, can be substituted, pound for pound, for American Society for ~canegaay 
Bieaded by Churchill Eisenhart, for- corn as cattle feed for milk production. Geographers, December 27-30, Char- 
merly senior staff member, Statistical Coffee pulp is the fleshy covering of the lottesville, Virginia. 
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of Geography 
Teachers, December 27-29, Charlottes- 
ville, Virginia. 
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re readets : So ite : : sat ‘yp aaa . , ; 
Research Group, Columbia University, bean and is largely a waste product, and American Anthropological Associa- 


| informe: } : : ; Tg SR ee pee ae sms 
lations t ‘hich will provide a consulting service although it has limited use as a fertilizer, tion; December 28-31 Albuquerque. 
alo op a . _ ae a, em « . : : : 
| I m methods of statistical inference as its disposal has usually been a problem. New Mexico. 
pnaid & ; 4 ae rears the ential value of 

applie . . and physical In recent years the potential value o sey 
Texas, qed to engineering pny American Astronomical Society, 


4 iences for government and private cofiee pulp asa feed has been recognized 
>, gencies, and training in the theory of by Felix Choussy, Instituto Tecnologico, Citiiienn Ota 
ae statistics; and the Machine Development EI Salvador, and R. L. Squibb, formerly \O'MOUS, Linlo. 
laboratory, headed by E. W. Cannon, of the Inter-American Institute of Agri- 


December 28-31, Ohio State University, 
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tatistical engineering officer, Bureau of cultural Science. Studies regarding the American Association for the 
cai hips, Which will develop and construct substitution of dried coffee pulp for corn Advancement of Science, 114th 
i an ne new computing machinery according in the ration of milk cows were con- Meeting, December 26-31, Chi- 
we fm the specifications set forth by the other ducted in El Salvador by Samuel H. cago, Illinois. 

1 indeed aboratories, the ‘Office of Naval Re- Work, Office of Foreign Agricultural Re- 
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Chemical Structure and the Definition of 
Sympathin E! 


AMEDEO S. MaRRAzz1 and Rose N. MarRrRazzi? 


Department of Pharmacology and Therapeutics, 
Wayne University College of Medicine, Detroit 


Cannon (2), in 1940, had come to the conclusion that the 
chemical substance liberated from sympathetic (adrenergic) 
nerves and responsible for activating the effectors they in- 
nervate was, indeed, as Elliott (4) had speculated and Loewi 
(8) has long claimed, adrenaline and identical with the secre- 
tion of the adrenal medulla. 








CONTROL ADREN 


In studying the relation of chemical structure to the actio, 
of sympathomimetic amines we have found it necessary {, 
develop a more discriminating and sensitive method than has 
been available for the quantitative determination of the jp. 
hibitory properties (12). For this purpose we have utilize 
the inhibitory effect of sympathomimetic amines on traps. 
mission at synapses in sympathetic ganglia described by one 
of us in 1939 (10, 11). We have recently emphasized that jy 
these effects we are dealing with an initia] and primary adrep. 
ergic inhibition and not some sequela of excitation (/3), 

Synaptic transmission was maintained at a control level 
by applying electrical stimuli of constant intensity to the pre. 
ganglionic nerves and recorded by registering the resulting 
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Cannon and Rosenblueth (3) had previously demonstrated 
that the substance liberated by adrenergic nerves was further 
elaborated in the effectors and that, under conditions of ex- 
cessive stimulation, the new product formed overflowed and 
appeared in the blood stream as a substance possessing either 
purely excitatory or purely inhibitory properties, depending 
on whether it was formed in an excited or an inhibited effector. 
In this manner they defined sympathin E and sympathin I. 

Since the sympathins are derived in the first instance from 
the adrenaline (or adrenaline-like substance, cf. Euler, 5) 
liberated from nerves but possess only a part of adrenaline’s 
actions, many hypotheses have been advanced as to the com- 
position and manner of formation of the degradation product. 
Demethylated adrenaline (nor-adrenaline) has been a favorite 
candidate for the role of sympathin E (J, 5, 6, 7). 


1 This research was conducted with the assistance of a grant-in-aid from 
the U.S. Public Health Service. 
2 Smith, Kline & French fellow. 
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Fic. 1. Comparison of ganglionic inhibitory activity of adrenaline and nor-adrenaline, 


postsynaptic action potentials from the postganglionic nerves 
by suitable high-gain amplifiers (9). With the ganglionic 
circulation intact, a drug injected intravenously readily gains 
access to the ganglionic synapses and manifests its inhibitory 
effect by a reduction in the height of the postsynaptic po 
tentials. 

In this way, as illustrated in Fig. 1 B and D, which show 
the effects of intravenously injected equimolar quantities of 
adrenaline and nor-adrenaline* on the superior cervical sym 
pathetic ganglion of the cat anesthetized with nembutal| 
it can readily be seen that nor-adrenaline has a considerable 
inhibitory effect, in fact, as much as one-half the inhibitory 
power of adrenaline (F, H). Since these synapses are adret- 
ergic—and furthermore can fairly be considered as representa- 
tive of adrenergic junctions in general (12)—this disqualifies 


* We wish to thank C. M. Greer for supplying us with nor-adrenaline. 
4‘ Nembutal was kindly furnished by Abbott Laboratories. 
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oradrenaline from being sympathin E unless we depart from 
unnon and Rosenbleuth’s definition of sympathin E as a 
wry excitatory substance without inhibitory action. We must 
wnclude, therefore, that neither nor-adrenaline nor any of the 
her sympathomimetic amines in the series of 21 compounds 
have studied in this fashion (to be reported in detail else- 
here) can be sympathin E. An alternative would be to re- 
ard sympathin E as a substance that is only predominantly 
ther than purely excitatory. 
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Microbial Utilization of Carcinogenic 
Hydrocarbons! 


FREDERICK D. SISLER and CLaupDE E. ZoBELL 


Scripps Institution of Oceanography 
University of California, La Jolla 


Recent investigations reveal that microorganisms of marine 
origin may be capable of decomposing carcinogenic hydro- 


f carbons associated with the production of tumors in animals. 


That many microorganisms possess the ability of utilizing 
hydrocarbons as a sole source of energy in their metabolism has 
been previously demonstrated and confirmed (2). Nearly 
100 species of bacteria, yeasts, and molds representing 30 
genera have been shown to attack various hydrocarbons of the 
gaseous, liquid, and solid state, and in the aliphatic, olefinic, 
naphthenic. and aromatic series. Such organisms have been 
found widely distributed in nature, from terrestrial as well as 
marine sources. The list of hydrocarbons which have been 
found to be subject to microbial attack is rapidly growing. 

The current studies on microbial utilization of carcinogenic 
hydrocarbons are incidental to a comprehensive survey of the 
tole of bacteria in the decomposition and diagenesis of petro- 
lum hydrocarbons and related compounds. However, the 
widespread interest in cancer research and the obvious need 
for mutual cooperation among all scientific workers who may 
be concerned, directly or indirectly, with such a vital problem 
relating to public health suggest that these findings be pre- 
sented apart from those pertaining to petroleum genesis. 

Included among the compounds used as substrates were 
naphthalene, anthracene, phenanthrene, diaminobenzene, 
1,2-benzanthracene, and 1,2,5,6-dibenzanthracene. The 


‘Contribution from the Scripps Institution of Oceanography, New 


a Series 348. This paper is a contribution from the American Petroleum In- 
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latter two are listed in a recent survey published by the U. S. 
Public Health Service (/) as having induced tumors in ex- 
perimental animals. Like the majority. of the carcinogenic 
compounds listed in this survey, the 6 which were investigated! 
are aromatic cyclic or polycyclic hydrocarbons containing one: 
or more benzene rings, (Fig. 1). Chemically and physically. 
they are stable and refractory compounds with low solubilities 
or, as is the case with 1,2-benzanthracene and 1,2,5,6- 
dibenzanthracene, insoluble in water and the organic solvents 


commonly used in the laboratory. 


NAPHTHALENE 


1,2—BENZANTHRACENE 
ANTHRACENE : 
PHENANTHRENE 1,2,5,6-DIBENZANTHRACENE 


Fic. 1 


The organisms used in the experiments were of marine 
origin. For the purpose of demonstrating the utilization of the 
carcinogenic and related hydrocarbons by the cultures, an 
apparatus was employed which measured the amount of 
carbon dioxide evolved by the cultures upon oxidation of the 
substrate. Other methods for determining the rate of oxidation 
have been successfully used, however, including the measure- 
ment of oxygen uptake, both manometrically and by the 
Winkler method (3). 

The 6 compounds tested were dispersed in ignited sand to 
provide suitable surface area for the organisms. Two of the 
compounds, 1,2-benzanthracene and 1,2,5,6-dibenzanthra- 
cene, which are solid compounds at room temperatures and 
insoluble in water and organic solvents, were ground to a fine 
powder in a mortar, which favored a more intimate contact 
between the organisms and the substrate. Naphthalene, an- 
thracene, and phenanthrene were first dissolved in volatile 
solvcnts and then precipitated as a thin film on ignited sand by 
evaporating off the solvent. 

After the ignited sand and substrate were added to the 
culture receptacles, the only additional substance used besides 
the inoculum was the suspension medium. For this purpose, 
filtered sea water containing 0.1 per cent (NH,)2HPO, was 
used. This had been previously aged for several months in the 
dark at a temperature favoring the removal of dissolved or- 
ganic matter present. Sea water is a physiologically balanced 
solution and contains ali the essential salts necessary to satisfy 
the mineral requirements of marine organisms. 

The controls used in these experiments included, for the 
most part, those which precluded false positive readings which 
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might result from the possible introduction of adventitious 
organic matter in the substrate, inoculum, suspension medium, 
glassware, and connections in contact with the incubating 
cultures, plus controls to measure endogenous metabolism. 
The cultures, together with 25 mg. of hydrocarbon substrate, 
ignited sand, and sea water, were incubated at 32° C. for four 
days with the controls, during which time a stream of carbon 
dioxide-free air was bubbled through the culture receptacles at 
the rate of 50 ml./minute. The carbon dioxide evolved from 
the oxidation of the substrate and from endogenous meta- 
bolism was collected in N/10 NaOH during the incubation 
period. The residual carbon dioxide remaining in the solution 
after incubation was driven off by acidification. The endo- 
genous control served also to eliminate the effect of carbon 
dioxide (as dissolved carbon dioxide, bicarbonate, and car- 
bonate) present in the sea water other than that evolved by 
metabolic processes, which would be flushed into the 
solution upon acidification. 

The carbon dioxide collected at the receiving end of the 
apparatus was determined by back titration. That produced 
by the endogenous control was subtracted from the total 


caustic 


TABLE 1 


AmMouNT OF CARBON D1oxIDE PropucEep By ACTION OF BACTERIA ON 25 
Mc. or HypRocARBONS IN Four Days at 32°C. 


CO: Amount 

Hydrocarbon produced oxidized 
(mg.) (% 
Naphthalene 44.2 51 
Anthracene 53.5 64 
Phenanthrene 58.5 68 
Diaminobenzene 14.0 23 
1,2-Benzanthracene 41.2 47 
1,2,5,6-Dibenzanthracene 11.6 13 
None (Control)* 0 


* The controls used as checks against introduction of adventitious or- 
ganic matter produced less COz than the endogenous controls, hence are 
condensed as one control shown here. 


carbon dioxide produced by the culture acting on the substrate 
to give the net amount of hydrocarbon oxidized by the or- 
ganisms (Table 1). Since the empirical formulas and molec- 
ular weights of the hydrocarbons under test are known, the 
per cent oxidation of 25 mg. of the substrate was computed. 

In view of the high oxidation rates, it does not seem un- 
likely that a quantitative oxidation of the carcinogenic hy- 
drocarbons could be effected with a longer incubation period. 

It is not contemplated that current investigations of the 
microbial utilization of carcinogenic hydrocarbons will con- 
tinue beyond a brief survey of those compounds of particular 
structural interest. The findings from these cursory investi- 
gations have been presented with the hope of stimulating 
further research into the possible application of bacteria or 
their products in the prophylactic or therapeutic treatment of 
cancer. 
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The fluorometric method for determining the amounts 
N’-methylnicotinamide in urine, which has been widely Used 
has been particularly valuable for measurements of N’ “methy} 
nicotinamide in the urine after the test animal has heey fed 
tryptophane or related compounds (e.g. 4, 5, 6, 8). In stucig 
conducted in our laboratory (6,7) measurements of N’-methy 
nicotinamide have been carried out without hydrolysis of th 
urine samples by the method of Huff, et al. (2). During th 
course of investigations on the effect of vitamin By, defen 


on the apparent conversion of tryptophane to nicotinic acy my &™" 
it was of interest to determine the influence of feeding ind), this ef 
to rats on the amounts of N’-methy!nicotinamide and pic, procec 
tinic acid excreted in the urine. duced 
(Table 
TABLE 1 
Errict OF FEEDING INDOLE TO RATS ON MEASUREMENT 0) 
N’-METHYLNICOTINAMIDE AND NicoTinic Acip , 
IN THE URINE , 
(Values expressed as ug. excreted/rat/day) 
. : Feeding regimen for indole 
Experimenta! 
series 5 pe 7 Urine 
Before | During | After | Before During After lect! 
| : _ Ni 
N’-Methylnicotinamide Nicotinic acid 
| t 
A | 335 397 281 7 | (10 : 
B 71 380 81 25 la Be 9 6 
C | 78 523 67 . | @ i? ‘ 
D 63 450 79 39 | 2 4] 
E 80 323 55 37 | 36 9 4 
b 400 630 243 34 62 5) 
G 191 351 135 30 12 is 4 
H ; o— 273 159 36 15 23 s 
Average 194 448 152 33.8 25.9 3) 
= 2 
When a purified ration, adequate in vitamin Bg but devoid 
of added nicotinic acid, was fed, the rats fed 100 mg. of d 1 
tryptophane/day excreted large amounts of N’-methylnico 1 
2 


tinamide and nicotinic acid (6). However, when the rats were 
fed 50 mg. of indole/per day, a definite, though smaller, rx 
in N’-methylnicotinamide, but no increase in the amount 0! 
nicotinic acid, was observed. In fact, a slight reduction was 
noted in the average amount of the latter excreted (Table | 
This observation can be explained partially on the basis 0! 
a lower food consumption during the period when indole was 
added to the ration. In this work the same experimental reg! 
men and analytical procedures were used as in earlier work (4. 


These observations and those obtained on the ineffectiveness aa 
of indole in stimulating the growth rate of rats fed rations lov ree 
in nicotinic acid (3; unpublished data) suggested that indole 
was not being utilized to form nicotinic acid derivatives, but i 
was interfering with the fluorometric determination of \ deri 
methylnicotinamide. To test this possibility, samples of urine ona 
from rats fed indole were extracted with ether to remove indok diet 
and some related compounds (/) prior to the estimation 0! ethe 

tina: 

1 The technical assistance of Patricia Sparks is gratefully acknowledge’ extr. 
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ion \’-methylmcotinamide. In addition, the effect of indole, 
tryptophane, and anthranilic acid on the measurement of N’- 
nethylnicotinamide was determined, and the effect of indole 
HWEICE yy film ys also tested in the presence and absence of urine. Some of 
Nutritin, HMR these results are shown in Table 2. 
of Tal Indole tested in the absence of urine showed some fluores- 
mounts ,jjmme cence measured as N’-methylnicotinamide. The Suorescence 
dely Usa observed was equivalent to 12.2, 9.0, and 6.0 yg. of N -methy]l- 
Y"-methy! ricotinamide when 1,000, 730, and 500 yg. of indole were 
been i ested. This effect could be eliminated by ether extraction of 


the indole solutions prior to the estimation of N’-methyl- 
sicotinamide. Anthranilic acid or tryptophane failed to show 
this interference, in that no fluorescence was observed when 1 
mg. or more of these compounds was tested. It is readily 
apparent, therefore, that indole does interfere with the de- 
termination of N’-methylnicotinamide to a small extent, and 
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Nic acid ee ‘ 
12 indole this effect can largely be eliminated by the ether extraction 
nd nice procedure. Ether extraction of urine from rats fed indole re- 
duced the values for N’-methylnicotinamide somewhat 
Table 2), but did not reduce them to an extent whereby the 
oe TABLE 2 
Errect OF INDOLE ON THE APPARENT URINARY EXCRETION OF 
N‘-METHYLNICOTINAMIDE BY THE RAT 
(Values expressed as mg./ml. of urine) 
Apparent excretion of 
r Urine col- | N’-methylnicotinamide 
Alter lection Diet fed ey eh 
d No.) | | Notether | Ether | 
| extracted | extracted 
mt 58 | Basal ration 1.87 1.81 
a 65 AR ps " 4.02 | 4.00 
- 66 x is 3.68 3.68 
ti 
r ; , 
: 47 Basal + 50 mg. of indole/day 3.59 3.08 
E 48 | . oe eee 2.94 2.41 
st a Ae eS ON RSD age 4.52 
a a ee a ee ” | 6.70 6.65 
24 ~—«| Basal ration + 100 mg. of dl-| 21.6 20.9 
devoid tryptophane/day 
f dl 
hy 25 " " | 20.1 | 19.8 
nico 26 ° “ } 16.9 | 17.2 
$ were 27 vi | $62 fees. 
r, rise 
let ol 24a Basal ration + 100 mg. of dl-| 25.4 | 22.7 
tryptophane/day + indole* 
1 Was } 
| | 
le | 25a oe vs | 23.6 | 20.2 
sis ol | 
26 ee “6 G 
- Va | 16.9 | 16.3 
rep} 27a " “ ne” | Wa 
¢ (6). —ecomncesinat sesnliiialaliediaaetbe i sithisdidied 
ness * In these tests 40 ug. of indole were added to each ml. of urine prior to 
~- estimations of N’-methylnicotinamide in each sample with and without 
wag ether extraction. 
doie 
but ; E . 
¥ effect of feeding indole on the amounts of the methylated 
iia derivative found in the urine was negated. Control tests 
Joke conducted with urine from rats fed the basal diet or basal 
we diet plus tryptophane showed no reduction attributable to 
ether extraction of the samples. Similarly, N’-methylnico- 
ow tinamide was not extracted by ether. Thus, it appears that 
geu. . ° ° ° 
extracting urine samples with ether removes only a portion 
947 
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of the interfering substances formed when indole is fed. The 
possibility, however, that when indole is fed some increase 
does occur in the amount of N’-methylnicotinamide excreted 
cannot be unequivocally ascertained. Furthermore, the large 
increases noted in the amounts of N’-methylnicotinamide and 
other nicotinic acid derivatives excreted when tryptophane is 
fed may be due, to a slight extent, to the presence of inter- 
fering compounds in the urine not extractable by ether. This 
possibility has also been recognized by other workers (8). 
No evidence has been obtained to suggest that indole or related 
compounds interfere with the microbiological determination 
of nicotinic acid. These observations indicate that the signi- 
ficance of the small rise noted in the amounts of N’-methy]- 
nicotinamide excreted when indole was fed is questionable. 

Further work in identifying urinary nicotinic acid meta- 
bolites and refinements in methods for their estimation will 
be helpful in elucidating the metabolism of nicotinic acid and 
its relationship with other dietary nutrients. 
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Production of Starch-like Material 
From Glucose-1-phosphate by 
Diphtheria Bacilli’ 


Epwarp J. Henre, Artuur S. CARLSON, and 
James M. NEILL 


Department of Bacteriology and Immunology, 
Cornell University Medical College, New York City 


This paper deals with the production of starch-like material 
from glucose-l-phosphate by Corynebacterium diphtheriae 
and some streptococci. The occurrence of starch-phosphory]- 
ases in yeast and in plant and animal tissues is well known, but, 
apart from our observation (/) that some strains of Neisseria 
perflava which form an amylopectin-like material from sucrose 
also form small amounts from glucose-1-phosphate, the capac- 
ity of bacteria to convert glucose-1-phosphate to products of 
the starch class has not previously been reported. 

The bacteria tested in the present experiments included 17 
strains of C. diphtheriae (12 had been recently isolated), 12 
strains of streptococci Lancefield groups A te I, 9 strains of 
streptococci from endocarditis which form dextran from su- 
crose (2), and representatives of various other species of med- 
ical interest; for purposes of comparison, 3 strains of J. 
perflava were also included. The bacteria were inoculated into 
3 mediums containing 2 per cent giucose-1-phosphate (crystal- 


1 This work was aided by a grant from the Sugar Research Foundation, 
Inc. 
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line dipotassium salt), 2 per cent glucose, or 2 per cent sucrose; 
the base was 1 per cent tryptose, 0.3 per cent yeast extract, 
0.5 per cent NaCl, and 0.05 per cent glucose; for the meningo- 
cocci and gonococci, 0.2 per cent agar was added. After in- 
cubation at 37° C. for 7 days, the cultures which had good 
growth in all the mediums were centrifuged, and the super- 
natant fluids and the bacterial sediments were tested sepa- 
rately for starch-like material by observation for dark colora- 
tion upon addition of a solution containing 0.02 per cent I; and 
0.2 per cent KI. 

The chief point (Table 1) is that all the strains of C. diph- 
theriae produced material which gave a dark-blue to purple 
color with iodine when grown in the medium containing 
glucose-1-phosphate; the iodine-coloring material was readily 
demonstrable in the supernatant fluids as well as in the bac- 
terial sediments. The same capacity was shown by some of the 
streptococci, but it did not occur regularly among the varieties 
which we tested; for example, only one of 5 group A, 2 of 3 
group C, and 2 of the 9 dextran-forming streptococci gave a 
positive reaction. Except for the N. perfava, none of the other 


TABLE 1 


Tests on Cuttures Grown tn Brotus Contarntnc GLUCOSE-1- 
PHOSPHATE, GLUCOSE, OR SUCRUSE 
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TABLE 1 
Composition or BasaL Mepium 











No. of | Dark color with iodine* 
Bacteria strains 

tested GP G S 
C. diphtheriae.. saith Ak iis ete 17 17 0 0 
Streptococcus, groups A-F......... 12 4 0 0 
> Se er 9 2 0 0 
Other bacteriat.. Er ars ak eae 40 0 0 0 
i ME sn te swadtoie pews 3 1 0 3 

















* GP = glucose-1-phosphate; G = glucose; S = sucrose. 

t Strains from subacute bacterial endocarditis which form dextran from 
sucrose (2). 

t Included 3 diphtheroids, 3 staphylococci, 7 gonococci, 2 meningococci, 
3 E.typhosa, 2 Salmonella, 3 Shigella, 1 Bact. coli,2 Bact aerogenes,2 Bact. 
Friedlandert, 2 Proteus, 1 Ps. pyvcyanea, 1 Cl, tetani, 1 Cl. htstolyticum, 2 
B. anthracis, and 5 B. subtilis. 


bacteria tested produced any detectable amount of iodine- 
coloring material, but the number of strains included are too 
smail to warrant any conclusions on the entire lack of the 
capacity in any of those species. That all the 17 strains of C. 
diphtheriae and none of the 3 diphtheroids which we tested had 
the capacity raises the question of the possible use of tests for 
the production of starch-like material from glucose-1-phos- 
phate as a descriptive, and perhaps as a differential, feature 
for C. diphtheriae. 

The formation of starch-like material by C. diphtheriae 
apparently belongs to the same general class of reactions as 
those brought about by the starch-phosphorylases of tissue 
origin. As shown in Table 1, glucose-1-phosphate serves as 
substrate, and sucrose and glucose do not. Furthermore, in 
experiments which we have made with mixtures of resting cells 
plus glucose-1-phosphate, formation of polysaccharide oc- 
curred and was accompanied by an increase in inorganic phos- 
phate and a corresponding loss in organic bound phosphate; 
also, the polysaccharide production was inhibited by high 
concentrations of inorganic phosphate. Although its chemical 
study has not been completed, the bacterial product has been 
found to be a mixture of amylose-like and amylopectin-like 
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Table 










iis 55 i oro se PAN asi nth sd rec vies es 1.0 gram The 
Casein hydrolysate, vitamin-free...............-6 0000 cence 0.5 adec 
K:HPO,, c.p Se COCO C OOH SESE ESOT HEEEOE SEH EO SESE LOSES EE EEELESE 0.2 bs ni) C 
ere Ui ccon ss uedeetelvesebs ceecutinudeehs oa" y 
I hs. nc cdaninn ees ses ea aueeeebue es 100.07 pound 
OE EEF 100.07 tudie 
I I IIS, ic civiceccuss\accceneuwntarenesak 100.0 ml 


was U 
pH 6.6 + 0.1 





Preliminary experiments indicated that several strains of 
M bm. lacticum would grow in a mediun consisting of inorganic 
salts, glucose, vitamin-free hydrolyzed casein,' and a combina- | 
tion of most of the known bacterial vitamins. By a process of 
elimination it was found that a medium of the composition 
listed in Table 1 and designated as the basal medium would 
support growth of most strains tested. 


TABLE 2 


Errect or p-Catcrom PANTOTHENATE AND THIAMINE ON THE GROW 
or Mbm. lacticum 









































Strain designation 
Composition of medium —— 
0J3| 1PM1| 1PM3] 3RM2| 3RM3|8180! S? 
Basal minus d-Ca pantothenate 

unt Ghlnmies... ......660.....5 OF 0 0 0 | 0/0 

Basal minus d-Ca pantothenate | 0 0 0 0 0 0 0 
Basal minus thiamine......... 16 | 30 29 22 25 | 19; 6 sanit 
Basal medium......:...........| 29 | 40 44 41 46 38 | 0 food 
* Percentage of light absorbed through 10 ml. of medium measured withé satis 
Fisher Electrophotometer AC model, using-filter 425 (blue). Readings cent 
after 4 days at 30°C. wate 
, , P : revie 
A solution of the vitamin-free casein hydrolysate, neutral: ‘wy 
ized to pH 6.6 + 0.1, and solutions of glucose and phosphate as 
salts were prepared and sterilized individually by autoclaving a 
15 minutes at 121° C. The d-calcium pantothenate and this wt 


1A vitamin-free hydrolyzed casein designated as Lot #6 and obtained tus, 
through the courtesy of M. L. Speck, National Dairy Research Labor engi 
tories, Baltimore, Maryland. the | 
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ine hydrochloride were sterilized individually by filtration 
ants, 


ough a Jena 1G5 auf 3 glass filter. Appropriate volumes of 
se ingredients were mixed together and then added to 
srile test tubes in 10-ml. amounts, so that the final concentra- 
ons were as indicated in Table 1. 

The inoculum for the basal medium was prepared in the 
lowing manner: Five ml. of a 4-day culture grown in yeast- 
stract-proteose-peptone-glucose broth (30° C.) was centri- 
ged and the sedimented cells washed with 5 ml. of 0.85 per 
nt saline. This was again centrifuged and the cells resus- 
ended in 5 ml. of 0.85 per cent saline. One loopful of this sus- 
vasion served as the inoculum for 10 ml. of basal medium. 
en of 14 strains of Mbm. lacticum were capable of growing on 
ated subculture in the medium described in Table 1. The 
strains which did not grow in this medium also failed to grow 
yen most of the known bacterial vitamins were supplied. 
Further observations indicated that d-calcium pantothenate 
ss absolutely essential for the initiation of growth. Thiamine 
drochloride, however, was not. The 10 strains which grew in 
¢ basal medium also grew, though rather poorly, when thia- 
nine hydrochloride was omitted. The effect of elimination of 
calcium pantothenate and thiamine hydrochloride separately 
d together on several representative strains is shown in 
Brable 2. 

The typical growth response of 4 strains of M bm. lacticum to 

raded amounts of d-calcium pantothenate after 4 days at 
30° C. is presented in Fig. 1. The minimal amount of this com- 
pound necessary for initiation of growth for most strains 
tudied was approximately 0.027/ml., and maximum effect 
yas usually obtained at a concentration of 0.1ly/ml. The re- 
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sponse to thiamine hydrochloride was not linear in concentra- 
tions of 0.01-1.07/ml. 

The results presented indicate that under the described con- 
ditions d-calcium pantothenate and thiamine hydrochloride 
are nutritional requirements for most strains of M bm. lacticum 
used in this study. 
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Total growth in the basal medium as determined in these 
experiments was less than that in the natural medium, which 
indicates that an additional factor or factors are required for 
optimum growth. 


Reference 


1. Orta-Jensen, S. The lactic acid bacteria. Copenhagen: Andr. Tred 
Host, 1919. 
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A Rapid Method for Estimation of 
Use-Dilution Concentrations of 
Quaternary Ammonium Germicides 


Grow 


J. F. Gatn and C. A. LAWRENCE 


Winthrop Chemical Company, Inc., 
Rensselaer, New York 


0| 0 
0/0 The increased use of quaternary ammonium germicides as 
[ ‘es ‘nitizing agents for eating and drinking utensils, dairy and 
"| __ Bq b00d processing equipment, etc., has accentuated the need for a 
dwiths fae “tisfactory, rapid ‘‘use-dilution” test for determining the con- 
eadings MM Centration of active quaternary ammonium agents in rinse 
waters. Dubois (/) has recently prepared a comprehensive 
utral- ag Yew and evaluation of the methods that have been proposed 
phate lor the chemical analysis of this group of compounds. While 
laving ge @°St of these give reliable and accurate results, under carefully 
thi iq trolled titration procedures, there still remains a demand for 
. asimple test which is rapid and requires no elaborate appara- 
— lus. Furthermore, of particular importance to the sanitary 
| tngineer and public health officer is a test not only involving 
the latter requirements but also providing a reasonably accu- 
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rate estimation of the bactericidally active concentration of 
quaternary ammonium germicide in the presence of inorganic 
and, in particular, organic matter. 

It is generally recognized that many compounds of anionic 
nature, such as detergents and soaps, as well as proteinaceous 
substances, #.e. egg albumin, peptones, milk, serum, etc., are 
not compatible with the cationic quaternary ammonium germi- 
cides. This incompatibility is often evidenced by the appear- 
ance of a turbidity which varies in intensity with volumes and 
concentrations when the compounds are mixed. It was postu- 
lated, therefore, that it would be possible to arrive at a suitable 
volume and concentration of one of these incompatible sub- 
stances, which when combined with a quaternary ammonium 
germicide, would give by the degree of turbidity a reasonably 
accurate indication of the concentration of the bactericidally 
active quaternary present in a solution. 

For purposes of sanitation, most quaternary ammonium 
germicides are recommended for use in concentrations ranging 
from 166 ppm (1:6,000) to 250 ppm (1:4,000) (3). Thus, the 
objective of a rapid use-dilution test should be the demonstra- 
tion of the presence or absence of such concentrations in the 
unknown solution. 
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In exploratory tests concentrations ot 125, 166, 250, and 
500 ppm of benzalkonium chloride (U.S.P. XIII) were prepared 
in water. To varying quantities of each of these concentrations 
were added varying amounts and different concentrations of 
several anionic detergents. The results of this study revealed, 
however, that the anionic substances failed to show-any»pro- 
gressive differences in turbidity which could be correlated, 
within a reasonable degree of accuracy, with the concentration 
of quaternary ammonium germicide with which they were 
mixed. For this reason, further studies on anionic reagents did 
not appear warranted. 

Encouraging results were obtained in studies using normal 
horse serum in combination with germicidal concentrations of 
quaternary ammonium compounds. As an example, when 1 
drop of undiluted serum was added to 1-ml. quantities of vary- 
ing concentrations of benzalkonium chloride, the following 
degrees of turbidity resulted: 


1,000 ppm (1:1,000) +++-+ Marked turbidity 


500 “ (1:2,000) ++++ “ “ 
250 “ (1:4,000) ++ Moderate turbidity 
166 ‘ (1:6,000) + Trace 

125 “ (1:8,000) —— No turbidity 


With the evidence obtained in the turbidimetric analysis of 
benzalkonium chloride, the investigation was extended to in- 
clude the several other quaternary ammonium compounds of 
different structural configurations. By using a constant volume 
of 1 drop of horse serum, as before, results comparable to those 
noted in the benzalkonium tests were obtained with n(acyl- 
colaminoformylmethyl)-pyridinium chloride, p-tertiaryocty]- 
phenoxyethoxyethyldimethylbenzylammonium chloride, cetyl- 
pyridinium chloride and 9-octadecenyldimethylethylammo- 
nium bromide. The test for turbidity in all instances was read 
at a 15- to 30-second time interval following the addition and 
shaking of the horse serum in the unknown quaternary ammo- 
nium solutions. A moderate to heavy turbidity developing 
within the time indicated is taken as evidence that the sanitiz- 
ing solution contains at least 250 ppm (1:4,000) of quaternary 
ammonium germicide. The addition of 10 per cent aqueous 
safranine (prepared from a saturated alcoholic solution), to 
give a final concentration of 4 per cent in the horse serum, will 
facilitate the ease in reading the degrees of turbidity, and 
chloroform will serve as a preservative for the serum. 

The specificity of the test method in the presence of sub- 
stances known to completely or partially neutralize the bac- 
tericidal action of quaternary ammonium germicides was Car- 
ried out in the following manner: To an equal volume of 
1,000 ppm (1:1,000) benzalkonium chloride was added a neu- 
tralizing agent. In the event a precipitate resulted in this com- 
bination, the mixture was clarified by filtration through paper. 
One drop of horse serum reagent was added to 1 ml. of the clear 
solution and the presence or absence of turbidity noted. For 
purposes of comparison, the mixtures were also tested by the 
Dubois modification of the Hartley-Runnicles colorimetric 
procedure (2). The results of this study are presented in 
Table 1. 

Examination of the data reveals several pertinent points, 
among which are the following: (a) The colorimetric method on 
the unfiltered, turbid mixtures gives values which are consist- 
ently higher than the same solutions which have been filtered. 
While this may not directly indicate inactivation of the 
quaternary ammonium germicide, it is evidence of adsorption 
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of the compound on the inactivating agent. Since in ql in 
stances filtration of turbid mixtures is necessary in carrvin 
out the turbidimetric method, this obviates testing adsorbe 
quaternary ammonium compounds. (b) Certain quaternary. 
inactivator combinations will react with the indicator jp the 
colorimetric test ta.give.color complexes (“off color”) not ASS. 
ciated with the assay. In no instance was there any evidence of 
a similar interfering action in the horse serum reagent test 


TABLE 1 


COMPARISON OF HartLey-Runnicies (Dusors) CoLormmereic AND 
Horse Serum Tursipimetric Metnops ror DETERMINATION 
OF QUATERNARY AMMONIUMS 








Quaternary ammonium (1:1,000 + inactivating Colorimetric Turbidimet. 
agents) (ml. Ft ee ric (1 drop 
serum) 


Soap 1:1,000 (unfiltered) ent | 1.5 a 
** 1:1,000 (filtered).......... ot 0.3 0 
** 1:100 (unfiltered)....... No reaction = 











** 1:100 (filtered)... i No reaction 0 
| 
Santomerse 1:1,000 (unfiltered) 1.0 siteie 
“ 1:1,000 (filtered)... 0.3 0 
sie 1:100 (clear).... No reaction | 0 
Duponol ‘‘C’’ 1:1,000 (unfiltered) | Off color —— 
© **  1:1,000 (filtered)... | on 228 
s+ *# 43100 (clear)...... | No reaction 0 
Egg albumin 1:1,000 (clear)... os] 2.4 +++ 
7 1:10 = (unfiltered) ..| Off color — 
2 " 1:10 (filtered)...... 2.0 +4 
| 
} 
Evaporated milk 1:100 (unfiltered) 2.3 |) a= 
" ** -1:100 (filtered) 1.6 | ++ 
o ** 1:10 (unfiltered) 2 tl 1.8 | --- 
** 1:10 (filtered) 0.6 | Trace 
Orange concentrate- undiluted (unfiltered)... | Off color a 
. ay - (filtered).....| Off color Trace 
Ice cream 1:10 (unfiltered) : 1.5 | oo 
- woe}: f | an : 0.7 Trace 
Horse serum 1:10 (unfiltered)... 2.5 naib 
2s ‘« 1:10 (filtered)...... 1§ Trace 
1 ‘* 1:5 (unfiltered). . Off color --- 
xs ‘* 1:5 (filtered) | 3.2 0 
ws ** 1:2 (unfiltered)... | Off color --- 
” ** 1:2 (filtered) | Off color | 0 
} 
Control 
Quaternary 1:1,000 | 4.2 +t+tT 
“ — 1:2,000.. | 2.3 ++++ 
e 1:2,000 (filtered). 2.0 ++++ 
e SR ici ie | 1.2 ++ 
= 1:6,000 0.7 0 





“No reaction’’—4.2 ml. or more of Duponol reagent results in no change 
in color. 

**Ofi Color’’—dye used in test reacts with color in agent. 

——— -—solution turbid; impossible to test. 

0—no quaternary demonstrable. 


++ to ++++—moderate to marked turbidity. 





Colorimetric and turbidimetric control tests on the sever! 
inactivating agents, in the absence of quaternary, in no 1! 
stance showed evidence of a positive reaction indicative fot 
quaternary ammonium compound. These data, therefore, were 
deleted from the table. Evidence will be presented elsewhere 
on the sensitivity of the present method for several homolo- 
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A Simple Device for Macroscopic 
Sectioning of the Brain 


Ratpu F. BoutpiIn and WiLLtiAM HoLzHEIMER! 


Department of Anatomy, College of Medicine, 
University of Illinois, Chicago 


The principle involved in the macrotome to be described is 
jot original but was seen and used by one of us (R. F. B.) ina 
much more elaborate and expensive apparatus. We have been 
unable to discover any American firm which manufactures 
sich a macrotome and have concluded that the one observed 
vas of European make and, therefore, no longer obtainable. 
For this reason we designed and built an instrument along 
similar lines, but much simpler and less expensive, which has 
proved entirely satisfactory. 





For the study of the brain and other laige organs, such as 
the liver, it is often desired to have macroscopic sections of 
uniform and known thickness. This is accomplished readily 
and easily with the macrotome to be described. The instrument 
consists of a base and an end board of hard wood with a metal 
arch, properly supported, which is used as a guide for the 
knife. The thickness of the section is determined by the dis- 
lance between the arch and the end board as measured by a 
millimeter scale attached to the side of the base and adjusted 
by means of a thumb screw (Figs. 1 and 2). For the base, 
apiece of hard wood 12 x 9 x Jinches is used; for the end board 
one9x 6§x finches. Two countersunk screws are used to fas- 
ten the end board at right angles to the base. One piece of bar 
steel 304 x 4 x 3% inches is bent to form the arch, the ends being 


' We wish to express our appreciation to Otto F. Kampmeier, head of the 
Department of Anatomy, for affording us the facilities to do this work. 
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welded and the joint buffed smooth. Two pieces of bar steel 
64 x 2 x 3; inches are used for the side guides, which prevent 
side sway and twisting of the arch. One piece of bar steel 124 
x 3 x ;% inches forms the center guide and pressure bar to regu- 
late the thumb screw. This piece must be drilled and threaded 
to accommodate a 3 inch thumb screw having at least 2 inches 
of thread. A small piece of light metal should be fastened to the 
back of the end board for the thumb screw to work against and 
to prevent it from cutting into the wood. Four keepers of metal 
are used in which the guides move. To complete the apparatus 
four rubber feet are attached for support. Details of construc 
tion are shown in Fig. 2. 

The blade used to cut the sections is 18 x 3 inches and is 
drawn taut in a hacksaw handle. 

To cut the sections, the thumb screw is turned until the arch 
reaches the desired distance from the end board, as measured 
by the millimeter scale. The specimen is placed on the base so 
that it touches the end board in the desired plane. The kniie is 
then placed against the arch and drawn through the specimen 
with one long stroke, taking care that it touches both sides of 
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the arch throughout the entire stroke. In holding the specimen 
on the base and against the end board only a moderate amount 
of pressure should be exerted, i.e. sufficient to keep the speci 
men from moving. 

Formalin-fixed specimens have been sectioned at 3 mm. 
with little difficulty and at 5 mm. with no difficulty. Thicker 
cuts have also been made. Removal of the pia mater facilitated 
sectioning of the brain. It was found, however, that brains 
embedded in agar and chilled did not section evenly because o! 
the resistance offered to the knife by too firm a block. 
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Book Reviews 





High polymers. Vol. VII: Phenoplasts: their structure, 
properties, and chemical technology. T. S. Carswell. New 
York-London: Interscience, 1947. Pp. xii + 267. (Illus- 
trated.) $5.50. 

The purpose of this book is to describe the chemistry and 
physical structure of phenoplasts (resins obtained by the con- 
densation of aldehydes with phenols) and to show the relation 
between their structures and their mechanical and chemical 
properties. 

The major part of the description of the chemical structure 
is contained in the first 50 pages of the book. Here the works of 
Zinke, Hultzsch, and von Euler serve as the main basis for the 
development of the concept that now exists of the chemical 
structure of the phenoplasts. This section is followed by 18 
pages of discussion devoted to an elucidation of the physical 
structure. The rest of the book furnishes quantitative data 
and other useful information on fillers for phenoplast molding 
powders and laminates; the effect of variables on the mechan- 
ical, electrical, and thermal properties; the chemical resistance 
and solubility of phenoplasts; and the manufacture, modern 
molding practices, and technical applications of these materials. 

The literature of the last 10 years supplies the principal 
source material for this survey. The subject matter is pre- 
sented in a very readable manner. Those who work with 
phenoplasts will no doubt be properly grateful to Mr. Carswell 
for an excellent reference book, and beginners will find the 
study of this book one of the best introductions to the field. 

Cyrus O. Guss 

University of Southern California, Los Angeles 


An introduction to vertebrate anatomy. (Rev. ed.) Harold 
M Messer. New York: Macmillan, 1947. Pp. xx + 475. 
(Illustrated.) $4.75. : 


This book is designed for a one-semester course in vertebrate 
anatomy. It is the author’s avowed purpose to present “a 
.minimum amount of material,” this material to be supple- 
mented in any manner that the instructor wishes. 

Approximately one-quarter of the book is devoted to (1) 
Introductory Remarks, (2) Taxonomy of the Chordates, in 
which is included the anatomy and general and specific char- 
acteristics of the protochordates, also general and specific 
characteristics of the vertebrates, and (3) a section on Early 
Vertebrate Development. The remainder of the text proper 
consists of a presentation and discussion of the systems of the 
vertebrate body, each presentation being concluded by a short 
summary. There is a short bibliography of suggested readings, 
an adequate glossary of biological and taxonomic terms, and a 
good index. The taxonomy has been revised. Textual material 
has been brought up to date and is accurate and singularly free 
from misprints. With few exceptions, the book is very well 
illustrated. 

The reviewer, although having taught a one-semester course 
in vertebrate anatomy for a number of years, would prefer 
having a more comprehensive text than the one here reviewed. 
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Taxonomy and embryology are indispensable adjuncts to 4 
teaching of vertebrate anatomy; however, it seems that 4 
amount of space devoted to these subjects is more than amy 
when compared with the rest of the book. Certain sectig, 
of the text proper have suffered because of generalizations » 
omissions due to brevity. Summaries might well have be 
omitted. It might be helpful to the student to give the act 
derivations of the taxonomic terms and the derivation of soy 
of the biological terms. Akthough the bibliography is short a 
more or less on the elementary level, additional well-kng 
reference books in English and German might have been jy 
cluded—to name only one, the 2nd edition of Romer’s Vg 
brate paleontology (1945). 

In spite of the above personal preferences, the text can 
satisfactorily used in the course, or in a course similar to the 
for which it was designed. The book should serve to “whet { 
appetite” of any student genuinely interested in vertebra 
anatomy. 


Roy P. 
College of William and Mary, Williamsburg, Virginia 


The work book of fundamental organic chemistry. (R 
ed.) Ed. F. Degering and collaborators. Ypsilanti, Mid 
Univ. Lithoprinters, 1947. Pp. 256. (Illustrated.) $1.75, 


This book, according to the preface, was produced in 
sponse to an urgent need to stimulate more active and le 
passive activity on the part of the student. It follows the pk 
of the author’s Outline of organic chemistry and Funda 
organic chemistry. Each chapter contains (a) a review sun 
mary, (b) a genetic chart emphasizing the more importa 
reactions, (c) nomenclature, pronunciation, and. formula t 
bles, (d) a composite review summary, (e) review questions 0 
the fill-in type, and (f) one or more objective tests. 

Every teacher of organic chemistry should examine thi 
book, for it illustrates many excellent teaching and testir 
devices. The emphasis on nomenclature and pronunciation i 
especially commendable. This feature alone is of suflicien 
merit to recommend the book to anyone who wants to spe 
like a literate organic chemist. 

Prof. Degering must find this book exceedingly valuable fog 
use in his own classes. Teachers who use his text or outline an 
are in agreement with him as to course content and order 0 
presentation will likewise find it of great usefulness. Othe 
teachers who are masters of their field will find some parts ° 
value but may prefer to design their own review questions and 
aid their students to develop their own devices for learning. 

The chapter summaries are of less value than the othe 
features of the book. In this reviewer’s opinion students should a 
prepare their own outlines and other summaries of textbook f 
material. In spite of this criticism, however, the book is recom 
mended as a valuable contribution to the art of teaching 0" 
ganic chemistry. 
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Irwin B, Doulas 
University of Maine 
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